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ENVIRONMENTAL QUALITY

EXECUTIVE DIRECTOR’S RESPONSE TO PUBLIC COMMENT

The Executive Director of the Texas Commission on Environmental Quality (the ‘
commission or TCEQ) files this Response to Public Comment (Response) on the
* Production Aréa Authorization (PAA) application by Uranium Energy Corp (UEC) for

PAA No. UR03075PAAT (PAAL) and the Executive Director’s preliminary decision on

the application.

As required by Title 30, Texas Administrative Code (TAC), Section (§) 55,156, before an’
-application is approved, the Executive Director (ED) prepares 2 response to all timely,
relevant and material, or significant comments, whether or not withdrawn. The. @ ffice.of -
Chief Clerk timely received comment letters and oral comments at a public meeting held::" -

on October 5,:2009 in Goliad, Texas.

The following people submitted written comments and/or made formal oral comiments at

the public meeting:

Goliad County Groundwrater
Conservation District -
Sierra Club, Coastal Bend Group
Blackburn Carter
Albrecht, Kathy
Albrecht, Ray ‘
Allen-Lampley, Barbara
Anklam, Mary
Anklam, Thomas .-
Arnold , Karon
Amold , Raymond
Bettge, Catherine
Bettge, Richard
Blanton, Gary Mr.
Blanton, Mrs.
© Brown, Gene -
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Fonseca, Jacqueline

' Primrose, Ronmie

Fulton, Carol Reed, Cyrus . :
Galvan, Veronica Scheurich, Manfted Mr. ;
Gutmann, G. A. Scheurich, s, B
Gutmanri, Vicky ‘Schetirich, Verice
Hardt, Brenda Jo ~ Schneider, Catherine
Hart, Cheri Sherwood, Robin
Hoffmean, Donna Smith, Margie- .~
Huff, Lois Smith, Wayne |
Tzumi;-Kenneth Sonnen, Bd
Keliman, Steven G. Sprinkle, Mark
Landress, Judy Sprinkle, Rebécca -
Leftwich, Josh - - Sprinkle, Ryan" -
LeMessurier, Phillip -Stockton, Torh . -~

" - Lenamon, Judy - ‘ . Buter, Patticia
Long, Ted . ‘Warren, Carol
Lovett, Denise Warren, David
-Lovett, Patrick LT : . Wazren, Mobi
Newman, Kathy B: - Wilder, Kelli-
Ort; Weldon Scott ‘Williams, James
Owens, Wayne : Williams, Mina :

If you ne:ed mote inforrmation about this permit apphca’uon or the permitting process,
please call the TCBQ Office of -Public Assistance at 1-800-687-4040: General
information about the TCEQ can be found at our website at www.tceq:state t.us.

1. Deseription of Facility

UEC bas applied to the TCEQ for a new Production Area AuthoriZation (PAA) to
authorize mining and tésioration in Production Area 1 within the petmit area of proposed
TCEQ Permit No. UR03075. The proposed activity would take place approximately 13
miles north of the city of Goliad, about 0.9 miles east of the irftersection of State
Highway 183 and-Farmi-to-Matket Road 1961 in Geliad County, Texas. Production Area
I covers approximately 36.1 agres within a 94.2 acre mine area on the southerh portion of
the proposed permit area. E .

The draft PAA, UR03 O75PAA1 (PAAL), includes: 2 mine plan with est1mated schedules
for mining and aquifer restoration, a baseline water quality table, a restoration table,
control parameter upper limits, monitor well locations, and cost estimates for aquifer
restoration and well plugging and abendomment. The draft PAA would be issued under
the. terms of the proposed Class IIl injection well area permii, TCEQ Permit No.
URQ3075, which has not been issued by the TCEQ. On November 6, 2008, the Executive
Director’s Respouse to Public Comments that was prepared on the UEC application for
the area permit and request for designation of an exempt aquifer was issued. As
discussed in Section II below, UEC’s application for the Class III injection well area



- permit and the request to designate an exempt aquifer have been referred to the State
Office of Administrative Hearings for a contested case hearing,

UBC proposes to mine uranium deposits in the sands of the Goliad Formation using the
in situ leach recovery method.! In sifu mining is accomplished by use of Class I
injection wells operating for both the injection and production of fluids. Class III wells
inject fiuid (lixiviant) from the surface into underground deposits of uranium ore. The
Lixiviant oxidizes the uranium and makes it mobile. Class IIT wells functioning in a
production mode lift the solution bearing the uranium to the surface where resin beads
rernove the uranium from the solution. Reverse osmosis then reconditions the water for

 reuse as lixiviant for continued mining. Reverse osmosis would also be used to restore
water in the mine area after the mining operation ends. '

In order to mine within the requested zone, UEC must obtain an aquifer exemption~ An
aquifer exemption can only be issued if the portion of the aquifer does not currently serve
as 2 source of drinking water for human consumption and, until exempt status is
. removed, it will not in the future serve as a source of drinking water for humean

consumption.

This Resporse to Comments addresses comments regarding UEC’s application for-
PAAL. For each production area within the production zone, TCEQ rules require UEC to

obtain a Production Area Authorization (PAA).Y A PAA contains localized restoration,
and monitoring requirements for a particular production area contained within a larger -
permit area. A PAA lists the monitor wells to be sampled, requires detection limits and .

‘remedial action for excursions of fiuids from the production area, establishes restoration;
* requirements, provides an estimate of when mining and restoration will be completed,”
and provides azi estimate for the cost of plugging and abandoning all of the wells and &--
.cost estimate for aquifer restoration. A PAA includes a mine plan, a restoration table, &
baseline water quality table, control parameter upper limits, monitor well Jocations, and

any special provisions the commission determines are appropr:’wie.4

There are several other authorizations required for the other aspects of UEC’s proposed,
operation. For example, prior to applying for permits from the TCEQ, UEC had been
exploring the formation to Jearn about. the uranfum deposits in it. In order to drill
exploration wells, UEC obtained the required exploration permit from the Texas Railroad
Commission. The exploration permit is not upder the TCEQ’s jurisdiction; therefore, the
permit and activities regulated by it will not be discussed in detail in this Response to
Public Comment. : : ' '

! In situ Yeach (ISL), in situ recovery (ISR), and in situ mining are differeat names for the same process and
are used interchangeably. '

230 TAC §331.13(c)(1) and (2). .

30 TAC §331.2 (82) Production area anthorization—A document, jssued under the terms of a Class IIT -
injection well area permit, approving the initiation of mining activities m a specified production area within
a permit area, and setting specific conditions for production and restoration in each production area within
an area permit. ' : ‘

430 TAC § 305.155.



- UEC also proposes to locate & facility at the site o process the urantund after it is
recovered. The processing facility will require a radicactive materials licérise. (RML),
which authorizes the recovery, possession, and processing of sotrce matefial (uranium)
and processing and disposal of by-product material (waste from urarifum’ recovery).”
Emissions into the air from the fagility require a separate permit fiom the TCEQ’s Air
Pérmitting program. UEC was issued 4ir permit by rulé No. 86882 on January 15, 2009.

Finally, UEC proposes to dispose of wastewater produced during the urdnfim recovery
..progess in a Class I waste disposal well. Nonhazardous operational and restoration
. wastewaters may be disposed of int a Class I waste disposal well. Operatichal wastewater
- ‘includes a lixiviant bleed stream, resin wash streatn, filter press wash stream dnd reverse
0smosis briné stream. Restoration wastewater includes & simple “bléed” of the mining
area (1.e., purhping more water from the mine area thin 1s injectsd to ersure that mintng
waters do not move beyond the mine area), a reverse osmosis brine stream from
restoration, or a combination thereof, UBC filed an application for a Class I waste
disposal well on September 23, 2008. Thet application has mot yet beeh approved by the
TCEQ. The Class I ifijection well application is curréntly available for review and
copying by the public at the Goliad County Cotwthouse, and i¢ subject to public notice
requirements, a public comment period, and the opportunity for a contested case hearing,’

This Response t6 Comments does not address any of the additional authorizations
UEC. may require other than the PAAI spplication, Persons with guéstions or
cominénts regarding other authorizations should submit coniments diring the”specific
' contment period designated for the 3pecific aithofization tb-which that torminént would
apply. Doing so will ensure that the comments can be considered as potential issues in
any confested case hearing on those authorizations, i accordance with applicablé statutes
and rules.’

IL Procedural Bi‘zc‘kg‘l_'_ound{ f

On September 4, 2008, TCEQ recsived this application for new Production Area
Authorization No. UR03075PAAT, On September 19, 2008, the Executive Director
declared the application administratively complete. The Notice of Receipt of Application
and Intent to Obtain a New Production Area Authorization (PAA) was pubfished in the
Vietoria Advocate on September 26, 2008 and The Texan Express on October 1, 2008,

On" June 2, 2009, the Executive Dirdctor -completed the techmical review. of the
application and prepared a draft PAA. The Notice of Application and Pisliminary
Decision was published in the Ficioria Advocate on lune 23, 2009 anhd ‘The Texan
Express on June 24, 2009, ‘ o

* Although applications for & radioactive materials license under Tex. Health & Safety Code Ch, 401 are
not subject to the House Bill 801 administrative and public participation procedurss in Subchaptets E and F
of 30 TAC Ch. 55, they are subject to Subchapter G, Requests for Contested Case Hearing and Public
Comment on Certain Applications (§§ 55.250-55.256), Tex. Health & Safety Code § 401,264 provides for
notice and an opportunity for contested case hearing, -

%30 TAC §.39.65] and Ch. 55, Subch. E and ¥ (§ 55.150 et. seq.) and Tex. Water Code § 27.018.

730 TAC § 55.201(d)(4). :



On August 14, 2009, UEC filed a request that the application for PAAL be referred -

directly to the State Office of Administrative Hearings (SOAH) for a contested case
hearing on the application.

A public meeting was held on October 5, 2009, in Goliad. The public comment perlod
was extended to the conclusion of the public meeting.

On October 6, 2009, SOAH held a preliminary hearing in Goliad to take jurisdiction over
the matter and consider requests for party status. UEC filed a motion to consalidate the
hearing on the application for PAAT with the pending hearing on the applications for the
Class Il .injection well area permit and aquifer exemption designation; the motion was
granted. The consolidation means that there will be one contested case hearing under
SOAH Docket No, 582-09-3064 and TCEQ Docket No. 2008-1888-UIC to address the
application for the Class Il injectior. well area permit, the aquifer exemption, and the

application for PAAL

On November 6, 2009, UEC submitted an amendmert to the application for the Class III
IJJ_.]BC'thD well permit and the PAA t6 reflect changes to its plans for the uranium
processing facility. UEC’s amendments reflect that the final stages of uranium recovery .
© (elution, precipitation, filtering, and drying) would occur at an off-sits location, rather,
than at the Goliad facility. These amendments result in: a smaller footprint of the Goliad

processing facility. Additionally, the amendment revises the projected Volume of water .

consumpnon from 2,417 acre~feet io 1, 169 acre~feet

Becanse new information may be prescnted in the contested case hearing process, the -
Executive Director will continue to consider all information in making final -
. recommendations on these applications to the Commissioners of the TCEQ. The
Commissioners will make the final decision on whether to approve the a,pphcatlons and
issue the permits and authorizations.

ITI. Access to Rules, Laws and Records :

' The following Web sites confain rules, statutory law, and other mformatlon that applies
1o this application. .

Texas statutes - ' www.statutes.legis.state.tx.us/
- TCEQ rules, codified in L ' www. toeq state tx us/mav/rules/current. himi
‘Title 30, Texas Administrative Code : and ' : :
. - 'WWW.S0S. state tx. us/tac
Secretary of State ' - WW.S08.State X us
Federal statutes and rules www.epa. gov/lawsregs/

- Commission records for this facility are availzble for viewing and copying at TCEQ’s-
main office in Austin, 12100 Park 35 Circle, Building F, 1¥ Floor, Office of the Chief
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Clerk. The application has also been available for review and copying at the Goliad
County Courthouse since the publication of Notice of Receipt of Application and Intent
to Obtain a New Production Area Authorization. The technical summary and draft PAA
have also been available-at that locatlon since publication of the Notice of Application
- and Preliminary Declsmn

o Comments and Responses -

Comrnents have Eecn:gfouped: under the following srib-jéc':'temattc'r_‘ hca&iﬁgs:

mgw’m¢QWP

Procedural Issues and Concerns M. Momnitoring
Wranium Industry, generally. - . ... Ni -Control of Migration :
Laws and Rules, generally - O. Spill and Excursion Response and
Data Coneerns . . . Cleamup . :
Economi¢ Impacts and Quahty of P. Contamination.of Surface Water,
Life . L oot A endSoil '
- Groundwater Qua.hty - Q: Restoratzon of Aquifer: Feas1b1h‘cy
Groundwater Quantlty/Avallablhty " and Enforcement
Concerns related fo mining in a R. Financial Assyrance
. USDW or unconfined aquifer .+ S.-Enforcement: Inspections and
1. Adquifer Bxemption -+ Penalties .
I, Geology/Hydrology of the Aquer T. Aguifer Testing
K. Baseline Determination = = . U. Miscellaneous.
L. Degradation of Water Quality
during E‘Apioratlon Phase

A. PROCEDURAL ISSUES AND CONCERNS

Comment 1 :
Ray and Kathy Albrecht commented that they strongly oppose issuance of this PAA.
Raymond and Karon Arnold strongly protested issuance of this PAA. Monica Diaz
Black requested that UEC not be allowed to conduct in situ mmmg operatzon at the
proposed site. . .

Response 1

The Executive Director reviewed the application under the apphcable requirements of
Texas Water Code Chapier 27 and 30 TAC Chapter 331 and, made .a prefiminary
determination that the application meets all of the applicable requirements. The
application has been referred 10 a contested case hearing at the State - Office of
Administrative Hearings, and the Executive Director will continue io consider all
information presented in the hearing in makmg a flnal recommendation, to the
commission. : - :

Comment 2
The TCEQ received 76 requests for a public meeting on UEC’s application for
Production Area Authorization No. 1 (PAAI), Joan Fabian, Jacqueline Fonseca, Carol



Pulton, Veronica Galvan, Cheri Hart, Donna Hoffman, Lois Huff, Kenneth Izumi, Steven -
G. Keliman, Barbara Allen-Lampley, Judy Landress, Philip LeMessurier, Kathy B.
Newman, Wayne Owens, Catherine Schneider, Ed Sonnen, Mark Sprinkle, Rebecca

Sprinkle, Ryan Sprinkle, Mobt Warren, and Kelli Wilder stated that citizens have & right

to a public meeting where. guestions regarding the gstablishment of pre-mining

groundwater quality can be addressed, and each of these persons requested the TCEQ

hold a public meeting in Goliad Commty.

Response 2 7 : _
. A public meeting on this application was held on Monday, October 5, 2009, at 7:00 p.m.

"t the Goliad County Courthouse, 127 North Courthouse Square, Goliad, Texas, 77963.
In addition to comments submiited during the formal comment period, comments
submitted at this meeting are addressed in this Response to Public Comment,

Comment 3 - ,
The TCEQ received 30 requests for a contested case hearing on UEC’s application for

PAAL.

. Res_.ponsé 3 o ; : -
On Angust 14, 2009, UEC filed a request for this application to be referred directly to the

State Office of Administrative Hearings under 30. TAC §55.210. The request was
granted, as required by rule, and the application was referred to SOAH for a contested
case hearing. SOAH held a preliminary hearing to consider requests for party status to
the hearing on October 6, 2009 at the Goliad County Courthouse, 127 North Courthouse .
Square, Goliad, Texas, 77963. At this preliminary hearing, the contested case hearing for
UEC’s PAA] application was consolidated with the hearing for the Class III injection
well area permit application, and a new hearing: schedule was adopted. All parties to the
original Class III injection well area permit remained parties in the consolidated hearing;
no new parties were identified. The issues referred by the commission to be considered
in the original contested case hearing on the application for the Class TII injection well
area permit will continue to apply in the consolidated hearing. The contested .case
 hearing will now include the issue of whether the application for PAAL meets all

applicable requirernents.

. Comment 4
" Patricia Suter and Venice Scheurich of the Coastal Bend Group of the Siezra Club

(CBGSC) noted that there was an error iv. the determination of baseline for the proposed
production area, which was brought to the TCEQ s attention by members of CBGSC, and
asked what provision TCEQ is teking to prevent the issuing of future draft PAAs that
might contain similar errors. . '

Response 4 :
CBGSC is comect that there was an error in the determination of baseline for the

proposed PAAT. David Muzry of the TCEQ staff was made aware of this error by Ms.
Vemce Schenrich on July 9, 2009.% Specifically, Ms. Scheurich noted that although the

® Telephone call from Ms. Scheurich to David Murry.
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- average values for utanium and radium-226, based on analysis of groundwater samples
frotn the 18 baseline wells, were reported to be 0,151 milligraris per liter (mg/l) and 404
picocuries per liter (pCi/l), respectively,” these actual values are 0,115 mg/l and 333
pCi/l, respectively. Subsequent investigation by UBC determined that the values from
well PTW-7 were inadvertently included twice in the spreadsheet UEC used to calculate
average values for the groundwater quality constituents. For many of thé constitnents,
this error did not appreciably change the averages. However, it résuliad in a significant
change for uranitim and radium. This ertot was mot detectsd by TCB( because the
average values were not checked for all 26 constitnents. In the fiture, all aversiges will
be checked. The error was corrected and the application now reflests the corrected
values. The error- does not change the Executive Director’s recominendifion’ on the
application. Thé vahies in the resforation table of the draft PAA have been correcied.

Comment 5 : ' -

Raymond and Karon Arnold requested that the TCBQ work with affected . patties, the
-Goliad County Groundwiter Conservation Distriet, and the Geliad  County
Commissioriei’s Court to‘include in UEC’s Production Ared Authorization provisions to
protect water quality, water quantity, and air quality, :

Response 5 S S B

- The TCEQ works with afficted parfiés thiough the formal permitting procéss, which |

~ includes public notice, opportunity for public comment, and opportunity for a contested

© cese hearing. Stat€ regulations that-apply to i switi uraniury fising are designed to

-+ protect the stdie’s groundater résources. Enforcement of the provisions 14 PAA is the
responsibility of the TCEQ, . o o

- Comment 6 oo T T '

Brenda Jo Hardt asked why UBC made revisions to this. application, but &id niot update
the copy of the application -at the Goliad County Courthouse with these revisions, and
requested the TCEQ identify the ten most significant révisions to the application,

Response 6 : o

UEC was reguited to provide a copy of the application where it could be viewed by the
public, and a copy of the application was placed it the Goliad County Courthouse, UEC
submitted to the Chief Clerk of the TCEQ a signed verification dated June 30, 2009,
stating that the application and revisions were mainfained at the Goliad County
Courthouse, ' '

- In its February 19, 2009 response to the Executive Director’s notice of deficiency letter
(NOD) dated Jantary 23, 2009, UEC submitted the following application revisions:

.~ Two production zone monitor wells were added; : '

An additional geologic cross-section, B-E’, was added.;

Fignres 5-3 and 5-4, which are potentiomeiric maps for Sand B and Sand A,

respectively, were revised, and water level data used to construct these maps was

provided; -

LN e

¥ UEC PAAI application, Table 5.3, Table 6.1. and Table 6.2.



4. Geophysical logs for wells 32201-N119, 32210-126, and BMW-9, which were
not inciuded in the original application, were provided; .

5. Color copies of figures 4.7, 4.8, 4.9, and 4,10, which are graphs of the response of

~ monitor wells to the pump tests, were provided;

" 6. Clarification of adjustments to the pump test data for barometric pressure was

‘provided, o : _

7. Clarification of the effect of screen length on the pump test data was provided;

8. Documentation that the anzlytical data in Appendix A is from an accredited
laboratory was provided; and |

9, Discrepancies between analytical values reported in Table 5.1 and the laboratory
reports in Appendix A were corrected. ' '

" Additionally; on August 24, 2009, UEC submitted revisioris to the application to address :

changes to the proposed restoration table (Tgble 6.2). These revisions were necessary to
address incorrect averages and’ standard deviations for uranium and radium that were
provided in Table 5.2. The draft PAA has been revised. : '

On Novemiber 6, 2009, UEC submitted an amendment fo_the‘applica’cion for the Class IL-

injection well permit and the PAA to reflect changes to its plans for the uranfom
processing facility. UEC’s amendments reflect that the final stages of uranium recovery
(slution, precipitation, filtering, and drying) would occur at an off-site location, rather

fhan at the Goliad facility. These amendments result in a smaller footprint of the Goliad

processing facility. Additionally, the amendment revises the projecied volume of water
consumption from 2,417 acre-feet to 1,169 acre-feet. ' .

Comment 7 " : ’ . : : :
Ted Long commented that the TCEQ is allowing UEC to-apply for one permit at a time.
Mr. Long stated this allowance is discriminatory to the people of Goliad County, as they
are forced to contest each application. According to Mz Long, UEC has an unfair
advantage by being a large corporation with significantly more funding that Goliad
Coumty. : ‘ )

Response 7 - L

State regulations allow for consolidated permit processing but only at the request of the
applicant;m the TCEQ does not have the legal authority to require an applicant to submit
all required applications at the same time. Depending on the timing of the processing of
different applications and the determination of any requests for hearing, contested cage
hearings on the various applications can be consolidated if it will not prejudice any party
and may save time or expense or otherwise benefit the public interest and welfare. ! The
Executive Director notes that the Cless TII injection well area permit and the request for

an aquifer exemption were submitted as one application, were processed together, and -
were included in the same hearing. Also, at the request of UEC, the application for. -

PAA]1 has been consolidated for hearing with the application for the Class III injection
well area permit and the aguifer exemption. :

30 TAC §53.11.
130 TAC §80.13.



Comment 8

CBGSC asked if the proposed restora’aon table, which' f:ontalncéf an error in the sample
mean and sample devidtion due to inclision of the PTW-7 well data twite has been
corrected, and if thc corrected tabie is avaﬂable to the- pubhc o

Response 8 -

UBC submitted revisions te thc PA.A apphcatlon fo correct thls error.”*  UEC has
" maintaiied a copy of the apphcaﬂon for public mcwmg at thc Gchad County Courthouse
The currccted tablc isin thc draft PAA,

B. URANIUM ]NDUS’I‘RY GENERALLY

‘Comnirient 9 : ' ‘ e -

~John and Wanda Ditke stated that alfhough iti gcncral they are not- cpposcd 6 “iranium
- mifing, provided it can be done il a safe manrier and will fiot jéopardize thelealth and
welfare of individualg, livestock; and wildlife, thcy do hot believe théré has been

- sufficient research 1o demonstrate # ity uranium minifig ¢an be done in 4 safe manner,

‘especially wheh the mining is -withitl an aquifer that provides. dnnlang water for human
consumption: The Dukes émphasized that the proposed mining - will be Wwithin the
Evangeline Aquifer, which is the drinking water source for Goliad County. . Also, they
stressed that because of an -absence of more stringent assurances, striéter monitoring
' gmdclmes, and mcrc and bettcr data, they ate cpposcd tc the 1ssﬁancc of thIS production
area authoniatlon . |

Response 9 ' ;

The Executive Dlrcctor reviewed UEC’s application for PAA] and deterrnincd that it
meets all requirements for this type of authorization. Based on the information in the
. application and on applicable requirements in 30 TAC Chapter 331, the Executive
Director has prepared & draft PAA that mcludes requirements protective of groundwater
in the area.

The rulés that govem in sitw Uramium mining have bccn developed’ through open
rulémaking processes, with ihput from legislators, other elécted officialy; professionals
from regulatory bodies, citizen groups; industry and the publie, fo protect grotundwater
from contatnination- aud ensure that people can live and work safely in g viginity of
such opefations. The United States Environrentdl Pidtection Agericy (BPA) approved

- the TCEQs undcrtrround mjcctlon ‘cohtrol progiain ix 1986, and conducts’ Aniia] reviews
of the program’ Tn over 30 years of i sitil titaniuth raining at over 30 sites th Texas, there
is no evidence that off-sife groundwater hds ever been contamiinated due to thig type of
mining.

Comment 10
Brenda Jo Hardt expressed the opinion that i sifu uranium mining carmmot be done
without affecting groundwater quality. She emphasized that many cities are straggling to

12 4 wonct 74 20090 letar from Tach T afruich TTROY 38 TORA



meet -firture ‘water needs, and that these needs are more important than uranium mining.
Che stated that uranium is not renewable, and that higher grade uranium deposits exist in
Canada and other countries. Lastly, she stated that the United States government cannot
guarantee loans for new nuclear power plants, and that countries such as France and
Germany are no longer pursuing further development of nuclear power.

Response 10 , .
The Texas Injection Well Act (Texas Water Code Chapter 27) and the TCEQ’s

Underground Injection Control Program rules (30 TAC Chapter 331) specificelly
- anthorize "the use of injection wells for the recovery of wranium. The Execufive -
Director’s staff reviewed UEC’s PAA application and determined that it meets all
regulatory requirernents. Neither the statutes noted nor the applicable rules authorize the
TCEQ to deny issuance of a PAA based on water use or the renewability of uranium.
The Executive Director acknowledges that higher grade wranium ore deposits may exist

in- Canada and other countries such as Australia, but the applicable requirements on &
PAA application do not consider the availability of wranium elsewhere. Likewise, the
TCEQ does not consider the financing of nuclear power projects or the pursuit of nuclear -
energy by other nations in the review of a PAA application. S

' C. LAWS AND RULES, GENERALLY

Comment 11 . : : _ o

' Ronmie Primrose commented that the current laws that apply to iz sify uranium mining

~ offer inadequate protection to citizens and the environment, and that the existing laws
favor mining companiss. David and Carol Warren asked what regulations will be in place

. to protect citizens from groundwater contamination. They also asked who will form

these tegulations and who will-enforee. them.. The.-Warrens. also- ask how existing.. . -

agencies make better laws to protect citizens and how the TCEQ enforces the laws. The
Warrens ‘and Ronmie Primrose ask that the TCEQ deny UEC's PAA application umtil
more protective regulations are adopted, along with better ways to enforce them.

Response 11 . : .
The Executive Director implements the statutes and rules as they are written. The
primary laws in place to protect residents are found in Chapter 27 of the Texas Water
Code and Chapter 331 of Title 30 of the Texas Administrative Code. The application for
the PAA was reviewed and considered under these laws. The Water Code statutes are
adopted through the legislative process, and the TCEQ rules are promulgated by the
TCEQ through a formal administrative rulemaking process, which: includes opportunities
for public input. The TCEQ enforces these regulations through its Office of Cornpliance
and Enforcement, which includes local field offices throughout the state. - '

Comment 12
David and Carol Warren ask whether punitive damages can be assessed in the event of

surface contamination.

-11-



Response 12 '
The TCEQ enforces the permit, PAA, and rule requirements and can initiate an
enforcement action which may result in the issuance of an enforcément order. An
enforcement order requires payment of & fine, and if appropriate, sets out corrective
actions the’ permiftée must take to come into compliance. The TCEQ may seek
- administrative penalties of tp to $10,000 & day for each violation and civil pehalties of up
o $'?5 000 & day for each viblatios: 3. ¥ thye permiittee £ails to ternit the fine 1fnposed the
case 1s, refeired to the Tcxas Office of the Attorney General for collection. *Failure to
comply with an ordering provzsmn for corrective action is an independent violation and
- can esult in additiorial enforcement actions at-the TCEQ Also, the TCEQ can refer a
 case to the Office of the Attorney General, who may pursue an injunction to require the
perrmﬁ:ee to perfortn the correct:[ve actmns 111 thc TCEQ enforcemcnt order.

 The amount of the fine ﬂnposed in an enforcement case 1§ determlncd by using the TCEQ
Penalty Policy in force at the time the violation is screened by the enforcement division.
The current Penalty Policy is available to thie public dén TCEQ"s website at
http:/fwww.iceq.state tx.us/comm_exec/forms_pubs/oubs/re/te-253/.

‘In addition to administrative petialties, a person may. also be subject to critinal Hability
- for knowingly of intentionally violating a requlrement of the III_} ectlon Well Act, a .
reguiretnent of TCEQ rule, ora TCEQ permit or PAAM

_Comment 13 : e

David and- Carol “Warren -ask What protectwn surrounding landovwners havs' and how
~citiZens caw be assured the mmmg company will honor the applicable laws, Ted Tong
“asked. what-provisiéns are in place to requlre UEC to adaquately compensate partles
- adversely-affected by damages from mining, L e

Response 13 :

The fact thet a pérson has an injection well permit or PAA does not reheve the person of
any civil 11ab111ty The issuance of the permit does not authorize any mgury 0 PErsons or
property or an invasion of property rights, or any infringémeént of state or lotal law or
regulations, Individuals may protect their rights by contacting local law enforcement or
seeking redress in a ¢ivil legal proceeding.. Idividuals are encouraged 6 report any
concemns -or suspected noncomphance with the terms of any pérmit or énvironmental
regulation to the TCEQ by contacting the Corptis Cliristi Regionil Office at 361-825-
3100, or by calling the 24-hour toll-free Environmental Complaints Hotline at 1-888-777-
3186. The TCEQ investigates all complaints received in a timely martier, If the facility
is found to be out of compliance with the terms and conditions of its permit it will be
subject fo enforcement action, :

Comment 14 '
GCGCD commented that a minimum of 1% bleed is required during in sity mining.

13 Tex. Water Code §§ 7.052, 7.102,
14 Tay Water Code § 7.157.



Response 14 '
A permittee is required to confine mining solutions to the production zone within the area

of designated production zone monitor weils under 30 TAC §331. 107 Maintaining 2
bleed is one method for emsuring confinement of mining solutions. ** The Executive
Director is not aware of any Texas statute or regulation that includes a requirement to
maintain & minimum bleed of 1% during i» sity mining oparations The Executive
Director notes that a bieed of 1% is typical for in situ uranium mining operations in South

Texas 16
D. DATA-CONCERNS

Comment 15
CBGSC provided several  comments regardmcr the determination of baseline water
quality:
1. CBGSC asksd why there is a dramatic difference in values for uranjum and
radium-226 between the September 2008 propesed restoration table and the -
© March 2009 table. Specifically, CBGSC asked why the analytical results from
. baseline wells PTW-7 through PTW-14 differ so strikingly when compared to
- those from baseline wells PTW-1 through PTW-6. ' '
2. CBGSC noted that results from amalysis of groundwater samples from the original
ten baseline wells had an average uranium value of 33 micrograms per liter, but
. the average for the additional eight baseline wells was 21.8 micrograms per liter.
3. CBGSC commented that.correcting the error in the baseline data resulted in the
average value for uranium changing from 151 micrograms per liter. to 11:)
-micrograms per liter. .
4, CBGSC emphasized ‘that the lowest urarinm value from the eight addmonal
" baseline wells-(RTW-7.through PTW-14) was 86 micrograms per Hter, which is
greater than the maximum value of 80 micrograms per liter from the initial ten

baseline wells.

Similar concerns were expressed by GCGCD, which questioned the validity and
consistency of this data, Cyrus Reed of the Lone Star Chapter of the Sierra Club
commented that there are differences in the concenirations of uranium found in the initial
baseline well groundwater samples and those from subsequent samples. GCGCD also
commented that to allow restoration to those high levels of contamination will leave a
large volume of contaminated water in Sand B that will migrate downdip, potentially
threatening the bealth of many current and future residents. GCGCD questioned whether
~ the TCEQ will allow this potential to exist. In reference to its concerns regarding the -
data from. the baseline wells, GCGCD questioned whether or not the data from the 18
baseline wells accurately represents the water guality prior to exploration, Mr. and Mrs.

¥ The term “bleed” refers to the rate at which fluid is withdravm during v sifz mining operations minus the
rate at which fluid is injected during these operations. More fiuid is withdrawn than s injected during
mining operations in order to direct the injected fluids toward the recovery wells, thereby restricting the
injected fluid to the production zone within the production area. '

' Kohler, D. P., 1984 Underground Injection Operations in T exas, Tex. Dept. Water Res., Report 291,

pave 4-8,



. Manfred Scheurich expressed the concern that there was a 1ack of use of sound scientific
methods to accurately 2s8ess pre-mlmng grounciwater quahty

Response 15

UEC originally submiited baseline information in 2008 for baseline wells PTW-1 through
PTW-6. In 2009, UEC submitted additional baseline information for PTW-7 through
PTW-14 in order to meet the new baseline well reqmrement of the revised TCEQ rule in
30 TAC §331.104(c). The concentrations of uramium and rad1um-226 in' groundwater
samples Vary through the production zons within the prodiction ared, both horizontally
and vertically, and based on proximity to urapium mineralization. Uranium arid radium-

226 vales from groundwa,ter samples taken from the baseline wells appear to be a
function, at least in part, of screen length, screen placemeit, and vertical distribution of
uranitm mmerahzatmn. Ten of the baseline wells had respective screen lengths of 19.4
t0 24.79 feet, two had respective streen lengthis of 14.43 to 15 feet, three had respective
screen lengths of ten fest, and two had respective’ screéen lcngths of five feet (see
following tablé). The highest- urahium and radinm-226 values weré in wells with screen
lengths of 20 feet (PTW-7) and 1443 feet (RBLB-5),

Well  Screen  Sereen ' U Ra-226
# _ Length(ft)  Placement* (mel) _  (»pCi)
PTW-1 T20 Above ore 0.032 ‘ 17.0
PTW-2 20 - In ore T 0.009 17.0
PTW-3 20 - Partially In ote - 0.009 o 380
PTW-4 - 20~ Partially in 66 N 0.059 196.0
PTW-5 20 Below ore 0.005 " 357.0
PTW-6 - 20 In ore 0.010 2020
PTW-7 - 280 - 7 Imore ' 0.804 1684.0
PTW-8 10 In ore ' C 0.134 397.0
PTW-9.- 5§ ' In ote ' ' 0.135 - 394.0
PTW-10 10 : In ore : 0.099 68.0
PTW-11 10 " Ihoore 0.166 296
PTW-12 - 5 - Thore ‘ {.163 477.0
PTW-13 20 - Inome o 0.156- 100
PTW-14 - 15 " Imore : - 0.086 224.0
RBLB-t 2479 - Imore’ 0062 393.0
"RELB-3 1940 ABove, pattially in. 0080 1100
' Overlying confining zone
RBLB-4 . 19.44 Inore - 0,006 - 372

RBLB-5 14.43 nore 0.060 1090

UEC has proposed restoration values based on the arithmetic mean, which was calculated
using the data from these 18 baseline wells, This method is allowed under 30 TAC
§331.107(a)(1)(A). The Bxecutive Director regards the data to be wvalid afid has no
information or evidence fo suggest that the data is inaceurate. During mining operations,
UEC is required to confine mining solutions to the production zone within the production



area,’| which . Would be accomplished in part by mamtamm:, 2 bleed.’* UEC also i
required to install and operate monitor wells, both in the producton zome and in
ovcrlymg Sand A, for detection of any excursions of mining fluids, and to address any
excursions in accordance with the requirements at 30 TAC §331.106 (Relating to
Remedial Action for Excursion Control). Once mining is complete, UEC is required to
restore the groundwater in the mined portion of Sand B in accordance with the
requirements at 30 TAC §331,107 (Relating to Restoration). For. these reasons, the
Executive Director does not agree that a large volume of contaminated water in Sand B
will migrate downdip and pose a potential threat to human health and the environment,

Comment 16
CBGSC asked if something occurred during the time between drilling and testing of the

first set of ten baseh_ne wells and that of the additional eight baseline wells.

Response 16
The Executive Director is not aware of the occurrence of any event between drilling and

testing of the RBLB (Regional Baseline Sand B) wells, PTW-1 throuah PTW-6, and
PTW-7 through PTW-14 that would mﬂuence the levels of constituents in groundwater.
‘samples from these wells. , ,

Comment 17
Josh Leftwich with UEC commented that the Wpographlcal eITOr dlSCDVGIBd in the

application has been corrected. The error was on Table 5.2 (Produc’uon Zone (Sand B) -,

© Water Quality). As explained by Mr. Leftwich, a spreadsheet was used to comprte the

high, low, and average value for each of the 26 constituents listed in this table. The
valnes for well PTW-7 inadvertently were included twice, resulting in high average
values for uranium -and radinm+226 on-the propased restoration table in the. final draft -
PAA. '

Response 17
The Executive Director has received a revision 1o the application to caorrsct this error, and

this revision has been placed in the application. The draft PAA has been revised.

| Comment 18
GCGCD commented that the UEC application contained no discussion of how wells were

developed, nor did UEC provide records of the amowunt of water removed from each well
during development. GCGCD emphasized that the installation of a groundwater well is
.considered to be a major source of contamination introduced into an undisturbed aquifer.
GCGCD further stated that in the case of a well drilled into a uranium ore body, the
introduction of oxygen during the drilling and development of the well will initiate the
process of slowly dissolving the ore, which may result in the elevated concentrations of
constituents such as uranium, arsemic, selenium, molybdenum and sulfur in samples
collected from the well. Lastly, GCGCD stated that proper well development is needed
10 remove sediment and contamination prior to collecting samples.

730 TAC §531.102.
" UEC Class II1.UIC application, pp. 9- 34

-35 -



Response 18
Well development is the process of cleaning out and removing materials (such as drilling
mud and cefhént) that were introduced into the well during the drillirlg‘ and fristallation of
the casing and well screen so that the ¥well canbe put into service. The Executive
Director notes that although UEC’s application for a Class III infection well area permit
_contains a detailed descnp’non of the proposed well design and constructibn methods,
neither it nor the PAA application ¢éntain a discission of how wells are deveioped
According to discussions with UEC representatives, all wells are developed in the
following manner:
1. Once.a well is completed an air line is lowered info the casmg, and the well
' screeris _]etted with air to remove any scale or mud from the scregn;
2. The well is theri pumped unii] the produced water is clean; generally ‘this takes
~ abotit 2 howrs; thé amourit of water pumped is recorded, -
3. The well is allowed to rest for approximately two weeks; then groandwater is
sampled for pH as a quality check; pH of Goliad Forrnaﬂon water cons1stent1y is
in the range of 7 8

While. there aré no Spec'iﬁc rule requirernénts with respect to well development, the
Executive Director finds these procedures to be accéptable, and does niot agree that the -
introduction of air at the Well scteen will initiate dissolution of the ore, resulting in
elevated concentrations of constituents such as rantum, arsenic, selenium, molybdenum
* and-sulfor i m fhe’ groundwater As deseribed in UEC’s Class Il injection well'area permit
application,” oxygen is required for the dissolution of uranium; To accomplish this, pure
oxygen, not air (which contains about 21% oxygen) is continuously added 1o the mining
fluid. - Also; & complexing agent, such as bicarbonate, is added to 4id ih keeping the

~ | urgmiten in solution. For thise réasonis, the Bdecutive: Director finds insifficient evidence

to conchude that air, introdviced for a limited amotunt of time at the well screens, will
result in the initiation of the in sifu process, and, that once initiated, the process w111 self-
pcrpetuate :

“Coniment 19

GCGCD commented that the turbidity of & groundwater sample should be below five
nephelometric turbidity units (NTUs), 2 and that a samtiple whose turbidity ig dbove five
NTUs hds a considérable amotiit 'of suspended’ paiticles. GCBCD  noted “that the
laboratory reports in Appendix A of UBC's application indicate that for stmiples from
three of the nine OMW (6veérlying miotiitor well) wells, eleven of the 22 BMW (sand B
monitar well) wells, and five of the six PTW (pump test well) wells, #hie NTU value for
each excedded five NTUs. GCGCD also noted fhat. many of the elevated uranium
concentrations are associated with wells that have high NTU values, which may indicate
radivm is one of the suspended particles in the samples. GCGCD. emphasized this
conclusion 18 logical as radium ions are known to adsorb onto clay particles. GCGCD
stated that the elevated NTU vaiues indicate suspended particles in:the sample and
suggests that well development was incomplete prior to sampling,

¥ UBC Class I11 UIC area permit application, Section 9.0.
2 One NTU is defined as | milligram of finelv divided silica in a liter of water.



Response 19 :
According to notes on the laboratory reports in Appendix A of UEC’s PAAT application,

samples with high turbidity also contained hydrogen sulfide gas,® which affects the
clarity of the groundwater saroples. Therefore, the level of turbidity most likely is due.to
the hydrogen sulfide gas dissolved in the groundwater, not suspended particies. Also, the
Executive Director notes that all samples are filtered prior to analysis, which will remove '
suspended particles. With regard to adsorption of ions onto clay particles, the Executive
Director would anticipate that this process would affect other ions as well, especially the
more abundant ones such as sodium, chloride, calcium, and magnesium. Based on the
groundwater sample analyses, there is no obvious correlation between the concentration
of these constituents and the twbidity of the sample. : '

Comment 20 '
GCGCD commented that when the sample collection dates provided on the laboratory

reports in Appendix A of UEC’s application are compared with the well completion dates
in Appendix C, there appears to be two to four weeks between well completion and
sampling for the PTW wells, five to nine weeks for the BMW wells, and four to five
weeks for the OMW wells, GCGCD asked what the basis is for the different periods

" between well groups. GCGCD stated their concern is that a shorter development time for

the PTW wells could indicate the aquifer was still'in 2 disturbed state when the samples
were collected, which it says is suggested by.the elevated NTU measurements. GCGCD

 stated that this is significant because the PTW well samples are from the ore-bearing

zone, and disturbance of this zone suspends micron-sized particles from the ore body into
the groundwater, and these particles could result in.anomalously high measurements of
wranium and radium ih the groundwater. GCGCD recommended a minimum of four -

~ samples from each well, with & minimum of two weeks behveen-samling ;f\_fcnts,' to.

ensure representative samples were collected during the initial sampling event.

Response 20 : _ ‘ L
The Executive Director does not find any significance in the amount of time between -

. well completion and sampling. As discussed in Response 18, ence developed, all wells

are allowed to stand for at least two weeks, and then are sampled for pH as a quality
check. Also as discussed in Response 18, prior to analysis, all samples are fittered to
remove any suspended particles. With regards to the recommendation of a minimum of
four samples per well, the Executive Director notes that baseline was not determined on
an individual well basis, bt on the basis of the entire area of the PAA. Baseline
determination was based on sample results from 18 wells, which meets the requirements
of 30 TAC §331.104 (Relating to Establishment of Baseline and Control Parameters for

Excursion Detection). :

1 The presence of H,S indicates reducing conditions.

-17 -



Commeént 21 |

GCGCD commented that the Nuclear Regulatory Commission (NRCY* and the United

States Envirommental Protection Agency (EPA)* each, have stated that avosptable
- sampling procedures must be ised for sariple collec’cwn, and asked what procedures were

followed to measure field parameéters, collect the samples and ensure cont’amer integrity

between collectmn and anaiysls :

Response 21 ’ ‘

On the Production Area Authorization Form * TCRQ Technical Guldehne I-
Groundwater Analysis, is referenced. - This documetit provides cuﬂance regardmg the
* collection and analysis of groundwater samples, UBC describes use 'of Téchnical
Guideling'1 Groundwater Analysis and EPA s Methods for Chemical Analysz.s' of Water
"ahd Wastes i in Sectzon 4.1, Merhads of the apphcatlon for the Class Il inj ect1on Weﬂ area
permit.” _

" Comment 22 : ' | ' i '
GCGCD commented that no complefmn reporfs for ths OMW and BMW wells Were
“included In Appendix C of UEC’s PAAI application, nd noted that available
_mfozmatlon in Appendix C indicates wells have screen lengths of 20 feet, which is Jess
than half the 45 to-50 foot thickness of Sand B. GCGCD emphasized the importance of
knowing what the screen length is in these wells to determine if samiples collécted from
thése wells were obtained from the entire thickness of Sand A and Sand B.  GCGCD
stated that the NRC has discussed the imypoitatics of screering the enfiré ﬂnaness of the
sand upit &t the well 10 epsure repi*ééentatwe grotridwater saniples 4re collecte&

Respcnse 22 e S .

-Appéndix=C of the apphcamon coritaifis complétion reports for these Wel‘is ‘Based on
* these records, Sand A varies in thickness from abott 55-feét to 60 fost. Well screen
lengths in the OMW wells are 20 féet in lehgth, and have been sét across the lower
portion of $and A. Sand B ranges in thickness fiom 42 t6 62 fest across the proposed
production area, with dn avetage thickhidss of about 48 feet, Well screéns in the BMW
wells are 20 feet in length and are sét across the eential or lover part of Sand B, Basehne

well screen lengths were prowded n Response 15.

On pages 542 and 5-43 of fhe gmdance doéuinént referensced above by GCGCD the
NRC provides a discussion on screen lengths. For most situaticns, fhie NRC faviors wells
that are screened over the entire thickness of the aquifer being monitored (generaily
referred to as “fully penefrating wells™) because fully penetrating wells will provide a
groundwater sample from the entire thickness of the unit being monitored: However,
NRC cautions that in fully penetrating wells, the concentration of indicator parameters
may be diluted and therefore may not provide timely warning that an excursion is

* US NRC, 2003, Standard Review Plan for In Situ Leach Uranium Extraction License Applications,
NUREG-1569.
BUS EPA, 1992, RCRA Ground-Waier Mowitoring: Drafi Technical Guidance.

M pvailable at:
htine fhararor tren wiate fy nemermmittinefunats nermitemie normiteN 115 Anddeanna Mana 2 laeed



occurring. The NRC did state that with a fully penefrating well, an excursion would
eventually be detected. According to the NRC, samples from wells that are screened over
a portion of the aquifer being monitored (“partially penetrating well”), usually over the
zone being mined, would suffer less from dilution, but may miss an excursion if it passed
above or below the screen. The NRC emphasized that partially penetrating wells only
sample the zope of extraction.

According to the application, UEC does not intend to perform in sify mining within Sand
B, the production zone, over the entire 40 to 50-foot thickness of the sand. Screens in the
injection and production wells would be installed across zones that UEC has determined
contain sufficient mineralization to warrant mining. Injected mining fluids tend to travel
from the screened interval in the. injection well to the scresned intervals in the adjacent
productlon wells, although some vertical mixing will occur within Sand B. A. plume of
- mining fluid migrating outward from the production area would expand both horizontally
and vertically within Sand B. Given that the 20-foot sereens in the production zone
monitor wells cover 40 to 50% of the thickness of Sand B, such a plume would most
likely mtcrcept the screened interval of & monitor well, allowing for detection of the
excursion. Screening the entire thickness of Sand B in the production zone monitor wells

would result in diluting the groundwater sample.

The OMW wells are screened across the lowermost part of Sand A (see also Response
84), which will prowde early indication of an excursion ﬁ‘om Sand Bito Sa.nd A should

one oCCUL.

Comment 23 SR -
GCGCD commented that the well logs a:nd complchon reports for the PTW (Pump Test :

“Wells) wells indicate that they were screened only in the lower half of Sand B ,,enerally L

across the o,_re—nch zones. GCGCD also noted this was true for the RBLB wells.
GCCGD contends this produces -sample results that are biased ‘high, and notes that NRC ..
recognizes this bias, and states that fully screened intervals provide sampies that are more
representative of groundwater quality. S GCGCD stated that fuily screened interval, or
- multiple shorter screened intervals through the eritire thickness of sand are the only
methods to ensure representative samples, and jtherefore the analytical results from
samples collected from the PTW and RBLB wells are invalid for calculating pre-mining
groundwater quality, Lastly, GCGCD stated that & similar conclusion applies to the
. analytical results for the BMW and OMW wells if the respective screened m’tervals n
these wells do not span the entire sand thlckness

Response 23 :
The PTW wells are screed across the ore-beanng zones because it is these zones that will

" be mined and will be affected by the mmmg fluids, and it is these zones that will have to
be restored. Therefore, it is the pre -mining groundwater quality of these zones that must
be determined.

B YRC Class HI Injection Well Application.
¥ NUREG-1569, Standard Review Plan for In Situ Leach Uranium Extraction License Applications, pg. 3-
43, _ » . '

.19 -
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The Executive Director notes that if pre-mining groundwater quelity was based on
samples from fully penetrating wells, a determination of restoration Would also be

determined on samples from those same wells,

" Comment 24

GCGCD commented that one sample fror each well is 1nsuff1c1ent for detetmination of

' pre-roining groundwater quality bécanse dnllmg of the wells disturbed the aquer, and

seasonal variation iff water quality may occur. GCGCD stated that a minisiin of four

~ samaplés must be collected from each well, with adéquate time bétiveen satmiples to
 identify anthtopogenic or natural vamatxons, as recommiended by the NRE. GCGCD
- noted that the EPA recormménds a minimum of eight samples ovet a period of one year. 2

GCGCD commented that one sample per well, along with' the posmbﬂlty that the wells

“were incompletely developéd, make the concluswns regardmg water qua.hty presented in

Section 5.0 of UEC’s application ihvalid. -

Response 24 - ' ' ' ‘ e

As discussed in Response 18 the Executive Director finds the methods UBC used 1o
develop the wells to be acceptable, and does not agree that these wells were incompletely
developed. With regard to GCGCD’s reference to EPA gmdance the specific reference
cited by GCGCD was on page 78 of the guidance document,” which contains part of the
discussion of the use of control charts for groundwater monitering, Upon review of the
portion of the EPA document cited-by GCGED, the Exetutive Director did not find the

* basis for GEGCD’s assertion thatthe EPA fécommends 4 mitimtim of gight” samples

over a period of one yeat. Héwever, the Exscutive Dirsetor acknowledges tHat the EPA

" emiphasizes that estimates of the background mean and vamance are 1mp1‘0Ved by
-~ ddditional data collected over time, F B

The collection’ of multiple 'Sazﬁples from ehch well generally is required if the statistical
method to be used requires estama,tes of the thean and standard deviation from each well,
such as in the Jse of ANOVA,* or in the case of the use of an intra-well comparison
méthodology, *' UBC’s statistical method, which is discussed in Resporise 74, is based
on the data from all 18 baseline wells; Therefore, estimates of the méan and standard
deviation from each well are not necessary.

Comment 25 a
GCGCD commented that according to }31}3’A32 and the Amierican Soclety fot Testing and
Matetials (ASTM)P guidance documents, use of the mesh or standard deviation 1o

¥ Thid, pg. 5-39. '
# EPA, 1992, Addendum to Srarzstzcal Arzalysis af G: ﬂund~WaIez Monitoring qua at RCRA Facilitios,
OSW; page 78,
® 1bid, and Comment 5, GCGCD 07/1 0/09 comment letier on UEC's PAA] apphcatlon
® BpA, 1989, Statistical Analysis of Ground-Water Monitoring Data at RCRA. Facilities, OSW, page 5-5.
3

Ibid, page 7-1.
2 BPA, 1989, Statistical Analysis of Ground-Water Monitoring Data ot RCRA Facilities, OSW,
 American Society for Testing of Materials (ASTM), 1998, Standard Guide jor Developing Appropriate

Seativtieal Armronches for (Gronmd-Water Natertinn Maowniimine Pracrame TS 9



establish pre-mining groundwater quality is applicable only if the data are from & normal
or lognormal distribution. GCGCD commented that UEC did not perform a valid
statistical test to demonstrate whether the groundwater quality data were characterized by

either a normal or lognormal distribution. GCGCD advocated use of the Shapro-Wik

Test, performed at a type 1 emor rate of 0.05 to determine whether or not UEC’s
groundwater data could be characterized as normally- or lognormally-distributed.
GCGCD emphasized that when data cannot be characterized as being either normally- or

lognormally distributed, use of the mean or standard deviation are meaningless, as these

two parameters are defined only for a normal or lognormal distribution.

Response 25
The Executive Director agrees that UEC did not evaluate the baseline data for normality,

and agrees that use of the Shapiro-Wilk tests at a type I error rate of 0.05 is an acceptable
method on which to base a decision as to the normality or lognormality of a data set.
However, a determination of normality is necessary when a parametric statistical test is

used that requires the data to be normally distributed (suck as the student t-test, a .

parametric tolerance interval, or a parametric prediction interval).

With regards to data for which normality and lognormality car be :rejected based on the
Shapiro-Wilk Test, the Executive Director does not agree that in this case use of the mean
or standard deviation is meaningless. Any continuous distribution has a true mean and 2

true standard deviation®* and the value of each of these paramsters can be estimated

using the statistical estimators x-bar and s, respectively. The fact that a distribution is not

defined by i or 6 (or both), as are the normal and two-parameter lognormal distribution,

is not an indication that.the distribution has no true mean or true standard deviation.

Comment 26 D | CL
GCGCD commented that data for which normality and lognormality can be rejected

based on .the Shapiro-Wilk Test must -be analyzed -using nonparametric statistical

techniques, and advocated methods based on the median or on the interquantile range
(IQR), as the median and IQR are better indicators of the distribution in a non-normal,

asymmetric distribution, as they are influenced by extreme values to a lesser degree than

the mean and standard deviation.

Response 26 )
The Executive Director agrees that data for which normality or lognormality has been

rejected are best analyzed using nonparametric hypothesis tests. However, the Executive
Director does not agree that use of the sample mean or IQR is necessary when normality
and lognormality of the data are rejected based on the Shapire-Wilk Test. The Executive
Director notes that the two methods mentioned by GCGCD, the interquantile range and
the median,® are statistical estimators, not hypothesis tests. A comparison of future
- sample medians or IQRs each would represent a hypothesis test, just as comparison of
firture estimates of the mean t6 the pre-mining mean 1s an hypothesis test.

3 The standard deviation of a distribution is equal to the square root of the variance.
35 The interguantile range is used to estimate the spread in a distribution, and the median s used to measure

central tendency of a distribution.
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- Comnient 27 o

~ Based on GCGCD’s own evaluation, GCGCD commenited that becanse UEC did not use
 valid statisticdl methods, did not prov1de completion réports for &l baseline wells, did not

discuss well development used improper screen intervals, and uged an ihsufficient

number of samples, there is not a valid data set from the OMW wells, which are for

. monitoring the overlying Sand A, for the BMW wells, which are for indnitoring Sand B,

~ the pioduction zone, 6f for the PTW and RBLB wells, wiich are for baseline

. determination, Therefore, aeeordmg t5 GCG‘CD any stausueal calculatzons done using

,, these data Wﬂl provide invalid results

For the purpose of demonstrauug, proper staustleal methods GCGCD eviluated the
distributional charactetistics of the BMW well datd; noting howevey that the resilts have
not scientiﬁc validity- due to the deﬁcieneies noted n the p‘reeeci_iug paragraph,

Usmg the Shapiro-Wilk Test 36 CGCD evaluated the groundwater data for 22 of the 26
. constituents from thé production zone monitor wells (the BMW Wells) for distributional
" characteristics. For edch constitient, GCGCD calculated a p-value®” both'for the original
data and for the log-tramsformed data. The folloving methodology was used by GCGCD
to evaluate the dlstrlbutlonal charactenstlcs for each consument data seti -

-Value for original data set ig greater than 0.05 and p-value for 1og-transformed
data gt ] is 1ess than 0 05--data are assumed 1:0 ’ee from 2 normal d1str1but1on

PR W o ' 1
@,.;, ‘_». Tid

-~ Povalue for omgmal data set is less than 0,05-and p-value for log-transfetmed data
 setis greater them Q. OS—da‘ca are assumed to be from a lo crnormal dIStnbuuon

P-value for both the original and 1og-transformed data sefs is greater than 0.05,
but p-value for original data set is greater thian pevalue for log-fransforined data
set— data are assumed to be from a normal distribution;

P-value for both the original and- log~trausformed data sets is greater thau 0.03,
bt pevalug for original data set is less than p-value for Iog-transfoi'med deta 8t
' data are assumed to be from a lovnormal d1stnbuuou, . ‘

P-valie for both the oncrmal arid log—trausfonned data sets 18 1688 thin O ’03— data
are assmned o be ﬁ:om nei‘fher & norftial 'or lognormal dlsmbutmn
N H i - LF --!' [ 1.~
GCGCD concluded that the” data for calcmm, magnesium, sulfate ehlonde and total
dissolved solids each could be characterized as being from a normal distribution, and
sodium bicarbonate, manganese, aud uranium each eould be charagterized.a§ being from

3% BPA, 1992, Statistical Analysis of Ground-water Monitoring Data at RCRA Facilities, Draft Addendum
to Interim Final Guidance, pages 9-12.

37 The p-value is the smallest level of sighificance at which the null bypothesis would be rejecied when a
speclﬁed test procedure is nsed on a given data set (Probability and Statistics for Engineers, 1987, Devore,
1 1. 7™ ad. Branks/Cnle Prihlichine Cn Monterew CA Y



a lognormal distribution, GCGCD concluded that potassium fluoride, silica, pH, arsenic,
cadmium, iron, lead, mercury, molybdenum, selenium, and radium-226 each could not be
characterized as being from & normal or lognormal distribution, and that the distributional
characteristics of nitrate could not be evaluated due to a majority of the analyses for
nitrate being below the detection limit for nitrate.

GCGCD compared their results’? 1o the averages calculated by UBC for: thess 22
constituents,”” and concluded that there are significant differences between UEC’s

averages and the values determined by GCGCD for the following constiments iron,
molybdenum, and radium. In each case, GCGCD’s vaiues were lower that the averages
calculated by UEC. GCGCD stated that becaunse the values for iron and molybdenum are
_ relatively low, and because there are no primary drinking water standards for these two
constituents, these differences, the use of UBC’s values, although invalid in GCGCD’s
opinion, poses no significant decision problems. With regard to radium-226, however,
GCGCD emphasized that their value, 2.7 pCi/l was 31gmﬁcanﬂy lower than UBC’s

average of 12.1 pCi/l. GCGCD firther emphasized that the primary drinking water
standard for radium-226 is'5 pCi/l; therefore, based on their value of 2.7 pCi/, the
g'oundwater zt the monitor well ring meets the primary drinking water standard, and its
class of use must be-defined as suitable for human consumption.

- GCGCD stated that when data cannot be characterized as being either normally or
loonorma]ly distributed, estimates of the mean and standard deviation based on those data
are meaningless because these distributional paramieters are defined ONLY (empha315 o
GCGCD) for a normal or lognormal dlstnbutlon : o

Ll

Response 27 e
As discussed in Response 15 .the Executive Director considers the data from tbe monitor

and baseline wells to be valid. With regards to GCGCD’s demonstration of the use of
proper statistical methods, the Executive Director agrees that the Shapiro-Wilk Testis an -
excellent test for making a decision to accept or reject that & data set is from a population
that is normally or lognormally distributed, and recognizes this test is recommended by
the BPA.Y Such a determination is necessary because when performing an hypothesis
test,. certain statistical methods require the sample data to be from a normal distribution
(such as the student t-test or the combinéd cumnulative sum confrol chart).

The Execitive Director does not agree that the estimated mean value of 2.7 pCi/l for
radium-226 indicates the groundwater in all 22 monitor wells is suitable for human
consumption. ~ Although this value is below the primary drinking water standard for
radium-226, the Executive Dirsctor considers the use of the lower estimated median
value to characterize this groundwater to be less conservative than using the higher
estimated mean value of 12.1 pCi/l, when malﬂng a decision regarding the suitability of.
water for humean consumption. :

% Table 2, July 10, 2009 comment ietter from GCGCD to TCEQ.

" ¥ UBC PAA] application, Table 5.3, page 5-14:
DEPA, 1992, Statistical Analysis of Grcrund—Water Monitoring Dara ai RCRA Facilifies, Draft Addendum

to Interim Fmal Guidance, Office of Solid Waste, page 9.
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Comment 28 _ o _
GCGCD noted that the data initially used to construct the” restoration table contains
discrepancies. Because of these discrepancies, GCGCD has requested that's hew series
of groundwater samples be collected and analyzed, and that both the GCGCD and the
TCBQ participate in this samphng GCGCD gave the followmg concetns a.nd quest1 ons
for this request:
1. What was the impact on water- qua.llty a$ & result' of the dnlhncr and delayed
 plugging of numerous exploration borehioles? '
2. Are the tést well screens properly pasxuoned 1o provide a representatwe water
© sample of the aquifer?
-3, Was the vell adequately purged pnor to taking of the water sample? "
4, Why do the tests from the first group of ten wells: show valugs for-iwanium and
- radium=226 s0 much lower thanh the values of the e1ght Wells driﬂed several
months later? Is thete okidizing océurring? ~ ' -
5. What | is the correct basehne for restoraﬁon‘?

Response 28 e S ' E . '

" The Executive Director dssumes the dar.a d1scrcpanc1es réferenced by GCGCD refer o
the inclusion of the groundwater analysis data from Wwell PTW-7 befdg’ inadvertently
included twice in the estimation of the means for the parameters inciuded in the proposed
restoration table: This issae was: dlscussed in Response 8 and has been corrected The
draft PAA has been rewsed ' - _ o 7
As dJscusscd n previous responses, the Executwe D}rector conmders theé groundwater

- sample analysis data to be valid, and does not agree that these data showld be discarded
~and Teplated with mew. data’ As disciissed in the résponsed® uiider the heading

“Degradation of Water Quality During the Exploration Phase” below, the Executive

Director finds no évidénie that groundwater qualify in the area wes affécted by

exploration drilling. The Executive Director understands that :the RRC imvestigated

concerns that UEC had left boreholes wnplugged, and that the matter was resolved to the
- satisfaction of the RRE. Stitability of well screen length: was disoussed in Response 15.

. Well development wads discussed in Reéspoiise 18, and the BExecutive Directdr considers

UBC’s well developmenit methods to be acceptable. The differenceés in groundwater
sammple analyses between the two groups of wells were discuigsed in Reésponse 15, The
restoration valuss proposed by UEC, which are based on data fiiorti the 18 bageline wells,
is acceptable to the Executive Director, Therefore, the Executive Director: dogs not agree
that additional well sampling is needed and finds that UEE’s methods &re adequate and
comply with the applicable rules.

E. ECONOMIC IMPACTS ON Qt‘IALITY OF LIFE -

Comment 29 ar ' '

. Thomas and Mary Anklam commented that the Boer goats they raise and sell for profit
have decreased in value due to exploration activities. The Bettges commented that
reduced water quality and quantity will adversely effect their water resources, resulting in



economic issues as well as health issues. Alsc, the Bettges commented that any
contamination of their nnderground water supply or the environment, or amy perception
of such contamination, will reduce the market value of their iand. Monica Diaz Black
cormented that mining in this area wouid be terrible for tourism, and that people would
not want to move to Goliad County to live. :

Responée 29 :

UEC analyzed a sample of groundwater from the Anklam’s water well and provided the
results in Table 5.1 of the application for Class Il injection well area permit. The results
of thig analysis indicate that at the time this well was sampled, water from the Anklam’s
well met primary drinking water standards for inorganic constituents identified n 30
TAC Chapter 290, Subchapter F* The Executive Director regrets that public fears

regarding the proposed activity may be affecting the price the Anklam’s livestock and

their business. Such perceptions are not consistent with the history of in sizw uranium
mining in South Texas. Nevertheless, the proposed production area authorization does

not authorize UEC to cause economic imjury. The rules and the draft area permit . -
specifically provide that the permit does not authorize any injury 1o persoms or property

or an invasion of other property rights, or infringement of state and local law or
regulations, but the TCEQ does not have jurisdiction over the award of civil damages

from injury to persons ot property.

‘Comment 30 ' o

" Larrie and Brenda Brysch emphasized that they depended on groundwater fo.r' their

livelihood as ranchers.. Ted Long stated that depletion.of the aguifer will cause severe
- economic hardship as well as quality of life hardships for landowners in the area, and
asked how UEC plans to compensate landowners for loss of their groundwater and

. reduced property values.

Response 30 _ : . : : :
The TCEQ does not regulate the use of groundwater. The TCEQ’s injection well permit
rules and the draft PAA.impose no limits on the amount of groundwater a landowner is
allowed to pump from his or her wells. - The TCEQ’s jurisdiction is established by the
Jegistature and is limited to the issues set forth in statute. Accordingly, the TCEQ does
not have jurisdiction to consider the effects on property values when determining whether
to approve or deny a PAA application. The rules and the draft Class I1I injection well

area permit specifically provide that the permit does not authorize any injury to persoms .

or property or an invasion of other property rights, or mfingement of state and local law
or regulations. :

Comment 31 -
Brenda Jo Hardt commented that the TCEQ must consider the ‘water needs of existing

industries, and asked how the TCEQ can justify economic development of uranium and at
the same time ruin the agricultural use of land and clean water. Ms. Hardt noted that

#1 e Executive Director notes fhat these standards apply to public drisking water systers. Privete water
wells are not regulated by the TCEQ. '
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UBC has stated they will employ about 80 peoplé, but emphasized the greater economic
impact from agriculture.

Response 31 ' '

- The TCEQ does not regulate the use of groundwater and does not favot one industry over
another with regard to water use in the consideration of an application for 4 PAA. In
accordance with its mission statement, the TCEQ “strives to protect ouf state's human
‘and natural resources consistent with sustainable economiic development Out goal is
¢lean air, clean water, and the safe management of waste.” Towards that goai the Texas
Legislature has adopted statutes such as the Texas Injectmn Well Act to protect the

state’s groundwater resources: Accordingly, the -Exedutive Diréctor reviewed the
application for the PAA under the applicable statittes and rules. The Bxeécufive Director is
not aware of any cases where in situ Granium m:mng i South Texas adversely affected
the Jocal agricultural economy '

Comment 32

Ted Long commented that he intends to raise ﬁsh on his property, which is near the UEC
site. He asked if he will be able to do this if mining results in damage to the aguifer.

Response 32 ' :

The Executive Director doss not expect there fo be contamination. of groundwatei* outside
the boumdaries of the proposed permit area that would affect the groundwitet beneath
offsite property. The Executive Director’s review of UEC’s application for a PAA
indicates operation of the in sity uranium mine in the area proposed for PAA meets all
applicable regulatory requirements, which provide adequate safeguards toprevent offsite
contamination of grouhdwater: The rules and the draft area permit specifically provide
- that- the permit does not: atithorlze any injiry to persons or property or an ivasion of
other property rights, or mfrmgement of state and 1oca1 law or rcoulatmns '

Comment 33
Teéd Long asked if rmmng operations wﬂl affect hunting, ﬁshmg, afid other recreational
actwrcms near the mining site. '

Respnnse 33
The Executive Director does not expect that mining operatlons Wlﬂ affect hunting,
fishing and other recreational activities outside of the proposed permitied area.

Conmiment 34 - Lo

Ted Long asked if UBC expected county taxpayers to bear the increased costs needed for
law enforcement and emergency persommel] due to the increased industrial actjvity in the
area. ' '

Response 34 : S .
The Executive Director is unaware of any intentions UBEC may have in thm matter. The
application for PAA1 did not address the county’s funding of law enforcement and



emergency planning, and the applicable rules for PAA applicetion do not specify any
requirements for reimbursement of local law enforcement or emergency services.

Comment 35 | : _
Wayne and Margie Smith commented that they went to the expense of testing the water

in their well, and that they will have to do this periodically to determine if it is
contaminated. They stated this is an expense they cannot afford, and said that UEC
should bear these costs. .

Response 35 ‘ o
The TCEQ injection well rules and proposed draft permit do not require an offsite water

well owner to test his or her own water well. Private water wells are not regulated by the
TCEQ and any decision as to testing frequency is the decision and responsibility of the
well owner. If UEC is granted authorization to conduct in sifu mining operations at this
* site, UBC will be required to meet all regulatory requirements for in situ mining of
uranium. These requirements include operating the wells in a manner than confines the
mining fluids to the production zone within the area of the designated monitor wells,
monitoring of the production zone and overlying fresh water zones, aguifer restoration,
and plugging and abandonment of wells. These requirements are designed to protect the
groundwater quality in the vicinity of the mining operations. '

F. GROUNDWATER QUALITY

-Comment 36: -.

Judy Lenamon expressed concern about:protecting the environment from. the hannful .
affects of uranium mining, especially- effects to the groundwater. Mina Williams- -

- commented that she is concerned about the effects of in situ mining on the aquifer, as she . .
owns 2 small ranch in Live Qak County where extensive uranium mining was done in the |
past, and where active exploration is occurring. She also expressed concern that mining -
on property near hers could have a negative effect on the groundwater beneath her
property, as contamination of groundwater at the mine site could migrate onto her
property. Ted Long stated there is no horizontal confinement of the aquifer, and after
mining, groundwater from the mined zone will comingle with surrounding water, thereby
reducing the water quality unless stringent water quality standards are enforced.

Response 36 : '

Natural geologic conditions and operating procedures, both discussed below, will protect
the environment from any effects associated with the operation of Class Il injection
wells. IFUEC receives all the necessary authorizations to conduect i1 sifu uranium mining
at the site, they are required to confine mining solutions within the designated production
zone monitor wells. Migration of mining fluids is controlled through the spacing of
injection and recovery wells, and by pumping more groundwvater than is injected (known
as “bleed.”) This results in the movement of groundwater from the injection wells
toward the production wells, keeping these fiuids within the production area. Sand B,
which is the sand UEC proposes to mine in Production Area 1, occurs as a continuous
sheet across the proposed production area, and is overlain and underlain by continuous
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shale units,* Furthermore, fhe results of hydrolonic tests™ indicate hydraulic cohnection

'in Send B from the productlon atea outward 16 the monmitoe well ring. ~ Also, these tests
indicated that Sand B is not hydrauhcally connected to either overlying Sand A or
underlying Sand C. These features will aid in confining the mining solutiods to Sand B
within the production area, Because Sand B occurs as a continuous sheet rather than in
discrete channels, any migration of mining fluids from the productlon dred Would be
 intercepted by the monitor’ Wells completed in Sand B. ' -

The oxidizing nature Of the injécted mining fluids résults in uranfum and other
_consufuents being dissolved from Sand B, Afier mining is oomplete the oxidizing
environment created in Sand B within the productlon atea remdins.” Aquifer restoration
Cowill lower the level of oxidation within the mined portion of Sand B, bit oxidizing
. conditions ey persmt to some degres. Under these oxidizing condiﬁéhs, certain
constifuents cah oceur in higher concentrations in the groundwater. However, outward
fromi the fiined portioit of Sand B, reduding conditions will prevail, As grouidwater
migrates from the mined portion c}f Sand: B, it will“encounter these reducmg conditions,
and the concentrations of the constituents d1ssolved in the grounciwatcr wﬂi be: reduced to
background concentrations. _ . ’

Fmally, Sand B and overlying Sand A Wlll be monitored to detect the mlgrauon of any
mining fluids from Sand B within the production area. If minitig fluids are detected in
any of these wells, UEC must, in accordance with the requiremetits of 30 TAC §331.106
(Relating 1o Remedial Action for Excursmn_)b take actions to confine the mining fluids to
Sand B within the prodiicion dred.” Possible 4ctions thar otight bBe fakén include
" increasihg the amount of bleed water, or the installation of additional production wells in
. the area of the excursion.  The purpose of both these dctions, either separstely or together,
is fo-induce gr‘oundWater to flow towards the production ared; tathér than oiitwards from
it. Once mining is complete, the aquifer must be restored in accordance with the
requuaments of 30 TAC §331. 107 (Relatmg tca Restorahon)

Comment 37

GCGCD commeénted that they, the TCEQ, and UEC have statuiory responsibility to
 protett the drinking water for local -nsers, and that they do not recognize where UBEC’s
applicafion has seriously addressed this réquirement. Mr. and Ms, Gary Blanton
emphasized: the importance of water. “Raymond and Karon Armold comnehted that
because of their proxitity of kis property to the UEC sits, they are contérned dbout the
 probability that mining operations will result in contamination -of thisir watst supply.
Wayne and Margie Smith expressed similar ¢oncernd. Richard and Catheritie Bettge
expressed concern thiat their four water wells could become cotitaminated by comingling
.of high quality- grotndwater from the Evangeline Aquifer with lower yuality grotndwater
from deepér sands, as well as from. contamination’ from m.mmg end. aquifer restoration
activities. The Bettges noted that their wells are completed in the same aquifer that will
~ be mined. They expressed the opinion that groundwater can move horizontally from the

¥ UUBC PAAL] ap;ilication, Sectfon 3.0-Prodirction Area Geology and Hydrogeology, and cross sections A-
A, B-B', C-C°, D-D’, and e-E’.
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mining site to their wells. Lastly, they stated that the water quality resulting from mining
and aquifer restoration will be harmful to their heaith and to the health of their livestock.
G. A. Guimann expressed the opinion that groundwater contamination from exploration
drilling by UEC can result in loss of jobs, property, and even life, and that it is the.
. TCEQ’s responsibility to protect citizens from these iosses. Patrick and Denise Lovett
commented that they live and ranch in this area and are concerned about the
contamination of their dwindiing water supply. Weldon Scott Orr expressed concern
about his family’s well-being if groundwater is contaminated with uranium, radinm-226,
‘radon-222, molybdenum, selenium, cadmium and arsenic by in sifu mining activities.
Mr. and Mrs. Manfred Scheurich stated they are concemed that in sifu uranium mining
could have far-reaching negative implications for the groundwater of the Gulf Coast
Aquifer. Gene and Reta Brown commented that they'depend on their wells for domestic
and agricultural use. The Brown’s also commented that their wells have been affected by
iron bacteria contamination, which they had never experienced prior to UEC's
exploration drilling at the site. Brenda Jo Hardt commented that the proposed mining
operation will permanently affect the quality of the aguifer. Ted long commented that the
in sity mining process results in compounds being dissolved from the aquifer material
into the groundwater, and that these compounds could migrate from the production area
and pollute private water wells in the vicinity. Joan Fabian, Facqueline Fonseca, Carol
Pulton, Veronica Galvan, Cheri Hart, Donna Hoffiman, Lois Huff, Kenneth Izumi, Steven
G. Kellman, Barbara Allen-Lampley, Judy Landress, Philip LeMessurier, Kathy B.
Newman, Wayne Owens, Catherine Schneider, Ed Sonnen, Mark Sprinkle, Rebecca
Sprinkle, Ryan Sprinkle, Mobi Warren, Kelli Wilder, and Paul Fitzpatrick reguested that -
the TCEQ deny UEC’s application for PAAT because groundwater that has been used
.. and currently is being used in northern Goliad County domestically and for agriculture
~ will 'be contaminated and never cleaned up if UEC is allowed to conduct in sify mining -
operations in this area, i oot - -

Response 37 ‘ _ X
The Executive Director acknowledges the concerns raised by Goliad County residents

regarding groundwater contamination that could result from in sifu mining for uranium in
Sand B within the proposed production area. If the Class III injection well area permit
and the PAA are issaed, UBC must meet all applicable regulatory requirements to
conduct in situ mining operations. The focus of these requirements in 30 TAC Chapter
331 and the Underground Injection Control Program, in general, is to protect’
underground sources of drinking water and fresh water from pollution.

The in situ process involves injecting a mining fluid to a mineralized zone, circulating
this fiuid through the zone to dissolve uranjum minerals from the aquifer material, and
then pumping the mining fluid to the surface where it can be processed to recover
wranium. [n addition to uranium, other constituents, such as arsenic, motybdentm, and
radinm-226, may also be dissolved from the aguifer material into the mining fluid. Thas
" results in an increase in the concentration of certain constituents in the groundwater in the
smineralized zone within the ared to be mined. To provide protection of groundwater
outside of the zone and area being mined using i situ techniques, the permittee must, in
‘accordance with the requirements of 30 TAC §331.102, confine the mining solutions to
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the produchon zone within the aréa pmductwn zone monttor wells. To ensure protectlon.
of the areas outside of the mining area, the a.pphcan‘r/perrmttee must:

¢ Identify ex1stmg wells that could s serve as 4 conduit for mining soluitions fo move
outside the producmon zone or the productwn area (30 TAC §331 42y,
o Construct wells in aGGGI'daHCE w1th proper constructlon requmements (30 TAC
§331.82);
* Maintain mechanical mtegnty of all Class I Wells (30 TAC §331 4)
o Implement corrective action standards to prevent or correct pollutlon ofa USDW
(30 TAC §331.44);
s Obtain Executive Director approval of constructton and comp}ctmn of wells (30
TAC §331.45);
. ¢ Operate Wells in aocordance w:,th propcr opcratmn reqmrements (30 TAC
§331.83);
e Monitor Wells in- accordance with momtormg reqmrements (30 TAC §331 84);
¢ Submit repotts in accordance with reporting requirements (30 TAC §331. §5); and
. . Close wells in accordance with a plugging and abandonment plan in a manner that
- will not allow the movement of fluids through the well, out of the 11133&’51011 zone,
. or o the land surface (30 TAC §§331. 46 and 331.86),

Addmonally, in order 10 conduct in situ Immng activities, UEC will need a Class IiI
injection well area permit and a production. area authorization for edch production area to
be mined within the permitted area, When making a decision 1o issue or deny a request
for a Class III well area permit, “the Executive Director takes into conmderaﬁon all the
. Factors detatled in 3¢ TAC §331,122:
.. AH imjection Wells dry holes, suxface water bodies, quames pubhc Water
systems, private water wells, and faults in the area of review;
All data reasonably available.on all wellsin the area of review;
Vertical and lateral lirhits of USDWs in the area of review
. Maps and cross sections ilinstrating regional geology;
Proposed operating data;
Proposed formaticn testing progran;
Proposed stimulation progra;
Ptoposed operation arid injection procedure, o
- Bngineering drawings of surface and subsurface construction detaﬂs of the
system; | : :
- Plans for mesting minimiim momtonng requxrements :

Expected chenges in pressute, ﬂuld displacement, direction of mOVSment of
. ifjected fluid; -

Cofttingehicy plans to cope wﬁh all shut-ids or well fallures,

Corrective action procedures;

“ For a Class I injection well area permit, the “area of review” is the project area plus a circumscribing
area the width of which is either ¥4 mile or a mumber caleulated according to the criteria set forth in 30 TAC
§331.42,



e Adequacy of financial assurance;
o. Closure plan; and
e Other information reasonably required by the executive director.

Before mining can begin, UEC must obtair a Production Area Authorization (PAA) from
the TCEQ.® A PAA is a document, issued under the terms of an injection well permit,
approving the initiation of mining activities in 2 specified production area within a larger
permit area®® A PAA contains localized restoration and monitoring requirements for a
_particular production area.’” The PAA requires mining solutions to be confined in the
production zone within the area of designated production zone monijtoring wells.® When
a person or company submits an application for a PAA, the application must address: |

s Confinement of mining fluids (30 TAC §331.102);

s Production area monitor wells (30 TAC §331.103);

» Establishment of Baseline and Control Parameters for Excursion Detection (30
TAC §331.104); _ : _ : '

s Monitoring Standards (30 TAC §331.105); o

» Remedial Action for Excursion (30 TAC §331.106); and

s Restoration (30 TAC §331.107).

In addition to requireménts' of the rules, if the permit is issued, # will require the

' pemmittee fo erisure, that no mining fluids are leaving the production zone by regularly

testing groundiater samples from monitor wells. The draft permit requires the permittee .
to take water samples at Jeast twice cach month at, two-week intervals from all monitor
wells and analyze these samples for cofirdl parameters™ specified in the draft PAAY
The draft permit also contzins provisions to ensure samples are taken, préserved, and
analyzed in a manner that will yield vafid results.” I an excursion is detected,
monitoring frequency mugt increase.”” By complying ‘with monitoring requirements, the
applicant can ensure that there are no excursions that contaminate water outside the
production. zone within the production area. If an excursion is detected, it will be
. promptly detected, enabling the applicant to take immediate action to stop the excursion,

as required by rules.”

Protection of groundwater quality is the most significant concern in regulating i sifu
mining, but there is never a 100% guarantee tHat any activity will pot adversely affect the
environrhent. The rules cited above weré adopted to protect underground sources of
drinking water and fresh water in the state and the proposed permit and PAA eontain

15 JEC Draft Class 111 Injection Well Are Permit, Section V.A.
% 30 TAC §331:2(75).

4730 TAC Ch. 331, Subchapter F (§§ 331.101 et. seq.)

4 JEC Draft Class I Injection Well Are Permit, Section V.F. -
¥ 30 TAC §331.105.

0 JEC Draft PAAL, Section IILD.

S YJEC Draft Permit, Section V.F.

52 UEC Draft Permit, Section V.G.2.

% 30 TAC §331.106 '
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roquiroments to. ensure that miining fluids will not contaminate watér off-site. The
Executive Director is not aware of a docuinented cése in over 30 years of in sity mining
of off-s‘ite groundwater contdmination from in situ uranium mining in S'outh Téxas,

Comment 38 ' '
Jolin and Pear] Caldwell expressed opposition to issuaiice of the proposed PAA because
“ of contatnination of their groundwater (discoloration) due to exploration dailling at the
sitt by UEC. Ted Long commented that several landowners have experienced iron
bacteria contamination in their wells, and have had to buy drinking water, water
softeners, and filtration systems. Mz. Long asked why- these landowners are-responsible
for these expenses when they are not involved with the traniuvm mining project. He also
expressed the concern that the iron bacteria may be harmful to livestock and wildlife.

Response 38

The Executive Director is aware that several landowners in t’ne v1clmty of the UEC site
have iron bacteria contamination in their wells. The presence of active iron bacteria
results in additional iron being dissolved into the groundwater, the development of
mucllagmous sheaths of bacteria (“slimes”), and the precipitation of iron hydromdes
Dissolved iron gives the water a red color and an iron taste, and stains porcelam fixtures
such as sinks and tubs; the slimes clog water filters, and the preclpltatmn ‘of iron
hydroxide can block water pipes. The Executive Director is not aware that iron bacteria
presents a health hazard to livestock or to wildlife,

. The dnlhng of explorat:on wells at tkus sﬂ:e is authonzed by a perrmt from the Railroad
" “Cornititisgion-(RRE). The Executive Director understafidls that tHefRRC Tias investigated
- pablie “coficerds regarding exploratory drilling, and found no ewdence that 1rorl bacterla

' problérms in locd] wells were agsociated with expl orationt dnlling

Comment 39

Powell Calhoun. with the Goliad County Farm Bureau expressed concern regarding
vranfum  danghter products in the groun&water Because they camnot be mined
economically and will therefore remain in.the groundwater; Mr. Powell expressed
concern about the effects of these constituents on livestock and wildlife from long-term
exposure to these daughter products by drinking the affected water and from eating
foliage irrigated with the affected water, Mr. Powell also expressed concern that this
exposure could result in genetic effects on livestock and wildlife.

Response 39 L -

The one uranium daughter prodiet mcluded i the Sufte of constituents for which UEC is
required to restore groundwater to pre-mining conditions is radium-226, a daughter
product from the radioactive decay of uranium-238. "The Executive Director notes that
based on the analysis of groundwater saxnples collected from the mineralized portion of
Sand B within the proposed production area, the naturally-ocdurring Jevels of
radloactwny from radium-226 in this groundwater ranges from 10 to 1684 picocduries per
liter (pCi/).>* These values exceed the primary drinking water standard of 5 pCi/,”

MITRO PA A1 snnlication Tahle 5.2



which is the maximum leve! for public drinking water systems. Additionally, although
the state regulations do not contain water guality standards for livestock or wildlife, the
Executive Director notes that the National Academy of Science recommends 2 limit of 5
pCi/l for livestock and irrigation>® Therefore, the naturally-occurring quality of the
groundwater in Sand B within proposed Production Area 1 is not suitable for human
consumption, and most likely would be inappropriate for consumption by livestock or
wildlife or for use in irrigation. '

If UEC obtains authorization to conduct in situ ﬁliﬂjﬂg operations at this site, UBC will
be required to conduct aquifer restoration in accordance with the requirements of 30 TAC

§ 331.107.

Comment 46 o 7
GCGCD commented that on page 5-8 of UEC's application, UEC stated that the 22

production zone monitor wells obviously do not mest EPA Drinking Water Standards.

GCGCD noted that the data from these wells has significant variability, with the western
wells exhibiting significantly better water quality that that from the eastern wells,
especially with respect to uranium. GCGCD stated that this situation should raise a
concern. that migration is indicated, which can impact monitoring requirements and
restoration values. ' '

Response 40 : , ' o
The Executive Director notes that the higher levels of radium-226 occurs -in the

groundwater samples collected from monitor wells: BMW-1 through 5 and BMW-19
through 22, which are to-the northeast and east of the proposed production. area. When
considered as a group, these results indicate the groundwater in this area exceeds the

primary drinking water standard for radium-226 7 Howevet, not all groundwater samples’
from the 22 monitor wells exceeded the primary drinking water for radium-226., The

geaphysical logs in Appendix C of the application indicate the wells with high radium-
226 values have elevated gamma ray responses when compared to the geophysical logs
for those wells with lower radium-226 values. The higher gamma ray response is an
indication of uranium mineralization, rather than migration of radium-226 from the
proposed production area. '

The elevated radium {and in some wells, uranfum) vaiues in these wells will not affect
monitoring for excursions, as neither radium nor uranium are designated indicator

parameters. The two parameters for excursion detechon are chlorides and conductivity,”.

Data from the groundwater samples-collected from the 22 monitor wells indicate little

B30 TAC §290.104. : .
56Waier Quality Criteria, 1972, a Report of the committee on Water Quality Criterle, Environmertal Standards Board,
National Academy of Sciences, National Academy of Engineers, EPA-R3-73-033. :

575.0 pCifl, 30 TAC § 290.108
8 UEC PAAI application, Table 6.5,



variation in either of these paramaters ® Restoration values for uramum and rad1um-226 :
are determined from baseline wells, not monitor wells, ~

Comment 41

GCGCD ehpressed concerni regarding the migration of con’camma‘ted gmundwater

GCGCD noted that in paragraph 5-3 on page 5 15 of the application UEC states the

monitor well average for radiurn-226 as 12 pCi/l.Y GCGCD emphasized, however, that

nine of the wells in the eastern part of the proposed producﬁon area have an average

radium-226 radicactivity of 26.5 an’l whereas 13 wells in the western part have an
average rad1mn—226 radmachvxty that is Withm drinking wate:r standards

- Response 41 ‘ ' '

“As discussed in ResponSe 40 the gammi ray reSPOnsc in the geophysmal 16gs of the 22
‘momtor wells indicate the- lngher vahies for radmm 226 in the menitof wells to the
northeast and enst of the proposed productiof atea is due to uraninm mmerahzatlon not
migration of radium-226 from the proposed production area. '

Comment 42 , 1 o
GCGCD commented that a large change from histotic use of water in the recharge area of
~ the Bvangeline Aguifer may have the efﬁ‘ect of perturbing the aquer and creating
sigmﬁcant water quality’ issues.

' Regponse 42 - C ' ‘ '

Baséd on the Mine Plin prasen‘ted iESection 7.0 of thie PAA.I apphcatmn UEC projects
the ultirhiate disposal of 1,169 acre-fest of groundwater during the estimated dight years
of operation (UBC*s Nevembst 6, 2009 amendmerit to the application reflectsa revised
estifmate ‘of projected water consutiption froth 2,417 acre-fest to 1,169 acré-fést). The
Executive Director does not anticipate that this amount of groundwater disposed over this
Jength of time will significantly affect the aquifer level ifi this drea. As will Be further
discussed in Responses 54 and 58, Sand B in the proposed production area is under
confined conditions; recharge of the aduifer is not ocourring within the proposed
production area. Récharge of the Goliad Sands is occurrmg to the norﬂuWest of the site,
where these sands sequentzally crop out

Comment 43 : :
Ted Long asked if residents can reasonably expect the quality of groundwater in their
wells to equal or exceed pre-mining groundwater quality once mining is complete.

* Chioride values range from 158 to 172 mg.l, with a standard deviation of 4 mg/L, and conductivity values
range from 1040 to 1140 umhos/cm with a standard deviation of 29 umhos/em; see Table 5.3 of UEC’s
PAAI1 application,

€ 30 TAC §335.104(e). _
.8 “pCi/T" is an abbreviation for “picocuries per liter”. Curies are a measure of radiation. One curie is
equal to the radiation emitted by one gram of radium, or 3 x 10" disintegrations per second, A picocurie is

e tritlianmth nfa s



Response 43

.

The Executive Director expects that groundwater in private wells outside of the permitted
area will not be zffected by the mining operations. If UEC obtains all of the
athorizations needed to conduct i# sity uranium mining at this site, actual mining would
be authorized only within production areas authorized under a PAA, and only with an
arez for which an aquifer exemption has been approved. For PAAI, mining would be
limited to Sand B within the production area. UEC is not required to establish pre:
mining groundwater quality in private wells in the vicinity of the site for the PAA’
application, although it has provided some information in the Class III area permit
- application.® If UEC’s mining activities resulted in the contamination of a private water
" well, UEC would be subject to a TCEQ enforcement action, under which it would be
required to remediate any contamination it caused. , :

Comment 44 : :
GCGCD requested that the TCEQ provide a thorough technical evaluation to identify the

quality of all contiguous groundwater, to ensure that the current integrity of all
groundwater is maintained, and to guarantee that there will be no injury to properiy or
invasion of other property rights. Lynn and Ginger Cook supported this request.

Response 44 - : :
UEC has provided sufficient data to characterize the groundwater quality. in the area to
' the extent required for evaluation of their Class III injection well area permit and PAATL -
- applications. The data includes groundwater analysis data from 50 private wells and 20
initial baseline wells in the Class I injection well area permit; and 22 production zone -
monitor wells, 14 additional baseline wwells in-Sand B, and 9 monitor wells in Sand A in
the PAA1 application.: e : ' -

The Executive Director canmot guarantee there will be no injury to property or invasion
of property rights from UEC’s mining operation, but emphasizes the draft Class III
injection well area permit specifically provides that the permit does not authorize any
injury fo persens or property or an invasion of other property rights, or any infringement
of state or local law or regulations. The permitiee may be.subject to civil liability for
damages cansed to residents or landowners.

G. GROUNDWATER QUANTITY/AVAILABILITY

Comment 45 ' : .
Joan Fabian, Jacqueline Fonseca, Carol Fulton, Veromica Galvan, Cheri Hart, Donna

Hoffman, Lois Huff, Kenneth Izumi, Steven G. Kellman, Barbara Allen-Lampley, judy
Landress, Philip LeMessurer, Kathy B. Newman, Wayne Owens, Catherine Schneider,
Ed Sonnen, Mark Sprinkle, Rebscca Sprinkle, Ryan Sprinkle, Mobi Warren, Kelli
‘Wilder, and Panl Fitzpatrick requested that the TCEQ deny UEC’s application for PAA1
because in sifw miining for uranium requires the use of huge quantities of groundwater.
Ray and Kathy Albrecht commented that UUEC should be required to justify the extreme
number of wells that will be required for in sifu wining, as well as the large amount of

& JBC Clags I UIC area permit, Sectioh 5.0. -



' waier requn'ed for production will not affect the quality and quantity of their drinking
water. Larrie &nd Brerida Brysch commented that swdter shortages are occurring’because
-of the drought, and that UEC has not addrassed this situation, The Brysch’s suggested
that UBC be required to curtail mining opetations during petiods of extreme drought.
Richard Bettge commented that drawdown should be monitored to 4void depletion of the
shallow watet sands. Gehe and Reta Brown expressed the Goncern that witer use at the
proposed mining operation would canse their well to go dry. Wayne and Margle Stnith

expressed concern about the loweritig of water levels in the area due to mirit.

Response 45 o

.- The TCEQ rules that govern art mgectlon well atea permit and the requitemerits for a
"PAA do not liit the number of wells that can be drilled within a permitied area. Under
30 TAC §331. 7(b) (Relating to Permit Requiréd), an area permit that aufhofizes more
than ohe ‘well fnay be issned for a defified permit area in which wells of siriilar design
and operation are proposed, provided all wells are operated by 2 smgl{q Owner or operator.

Injectioh well reqmrements that apply to i sitd Immng do not limit the volume of fresh
water used by a permittee to conduct in szru nnnmg operatioss, either dm'mg & drought or
under other chmatlc conditions.

The draft permit speolﬁcally prcmdes that the pcr:mt does not authonze any mjury to

persons or property or an invasjon of other property rights, or asy mfnngement of state or

local law or regulations. The permitiee may be subject to civil Hability for damages

“*cdised to res1den’cs or landownier's.” The TCEQ' Goes not have’ Junsdlctwn over the award
of clvﬂ damacres from mjury f:o persons or property R IR -

' ‘Commient 46

Raymond and Karon Arnold cornmented tha.t they afe concemed that the exoesswe
They stated that the Abitz and Blandford studies mchcate a potentlal dmwdown of 40 to
70 feet % mile from the site; which would effectively dry up his water wells; Richard and
Catherine Bettge commented that mining and restoration activities may reduce the
quantity of water available from their four wells, forcing them to drill despar wells for
water-of lesser quality, which will requite higher puitiping costd. The Bettge’s
- commented that- alternaﬁvely, they miay have to purchdse watér for themselves and their

. lvestoek:s: Monicd Diaz: Black expresséd’ concern” that miining would résilt in the

depletiofi of natural resourcés. Powell Callioun for the Goliad: County Fami Burean
commeérited that the amount of water that will be disposed at the proposed rhining site
(approximately 73,000 gallons according to Mi. Calhdun) is extessive, espemally under
the cuprént drovght. - Rofinie Primrose comunented that i sity uranium mining will
reqiite the use of milliotis of gallons of watet from the aguifsr that is their oaly source of
drinking water. Cyrus Reed of the Lone Star Chapter of the Sierra Club commented that
members of this organization are concerned dbuut the enormious amounts of groimdwater
required for in situ wranium mining. Mr, and Mrs. Manfred Scheurich expressed concern
that in situ mining will require extravagant expenditures of scarce and limited
groundwater. David and Carol Watren commented that in sitw rhining requires millions



of gallons of water, and that South Texas does not have that amount of ‘water 1o waste,
Ted Long commented that excessive pumping for mining and clean up probably will
deplete the shallow sands in the Bvangeline Aquifer. Mr. Long asked if mining wouid -
result in a lowering of the water table to the point owners of private wells in the area will
have to drill deeper wells. He also stated that as mining aciivities expand and larger
amounts of groundwater are used, water levels will be affected. Weldon Scoft O
expressed: concern that in sify mining by UEC in this area will have 3 negative effect on
gvailable water supplies, both for groundwater and surface water.

Response 46 .
The TCEQ does not regulate or limit the use of groundwater. Under Texas law in Texas

Water Code §36.0015, groundwater conservation districts created under Chapter 36 of
the Texas Water Code are the state’s preferred msthod of groundwater management
through rules developed, adopted and prorhulgated by a district in accordance with
Chapter 36. TCEQ’s injection well requirements that apply to in sifu mining do not Hmit
the volume of groundwater used by a permittee to conduct in sifu mining operations.
Based on projections provided in Section 7.0 of the PAA application, UEC will dispose .-
of about 1,169 acre-feet of water over the estimated eight year life of the operation
(UEC’s November 6, 2009 amendment to the application reflects a revised estimate of
projected water consumption from 2417 acre-feet to 1169 acre-feet). This amount of
water over this period of time should not result in an appreciable drawdown in the area
adjacent to UBC’s property. ~The. Executive Director is not aware of any cases where in
sity uranium mining in South Texas resulied in groundwater drawdowns in areas adjacent
“to a production area. S ' ' S

Comment 47 o ' : s
Raymond and Karon Arnold asked if UEC’s PAAI application contains a clause that
" would Tequire the compary to curtail or stop mining and cleanup, operations if water
levels in the UEC’s wells or in neighboring wells fall to critical levels. The Arnolds also
asked that if UEC is not currently required to curtail or stop mining and cleanup
operations if water levels in wells drop to critical levels, whether the TCEQ will impose
such a requirement on UBC. Brenda Jo Hardt requested the PAA. be denied because
mining will unreasonably reduce the amount of groundwater available for Goliad County.

Response 47 S
Neither the draft Class I1I injection well area permit nor the draft PAAL include 2

provision that requires UEC to curtail or stop mining based on & drop in water levels
within the aquifer. The TCEQ does not have authority to limit the amount of water
produced by UEC, or any private well owner, for that matter. 'In both the Class III
injection well area permit application and PAAI application, UEC has provided the .
analysis of water use over the projected eight year life of the facility. ‘Based on this
analysis, the proposed mining will result in the disposal of about 1,169 acre-feet of water
(UEC’s November 6, 2009 amendment to the application reflects & revised estimate of
projected water consumption from 2,417 acre-Teet to 1,169 acre-féet). The withdrawal of
this amount of water from the Goliad sands at the site over an eight year period should
not result in an appreciable lowering of water levels in the area. ’ '



Comment 48
. David and Caiol Warren asked what can be done to decrease the amoun't of watst wasted
by mining, ' :

Response 48 '

In sity uravinm mining reqmres the use of large amounts of water. However, miich of the
“water is reused in the muung process. The amount of watér that ultimately is digposed at
an in situ urarium mlrung operatmn is from blesd water and the brire that is generated
frém the réverse osmosis process. Improvements in the efﬁc',iencji of the’ twanium
extraction prooess and in reverse osmosis techniology Would decrease the arnount of water
'u.ltlmately d1§posed of at an in sity tirahivm mmmg operai on :

Comment49 B L R A P -
"GCGCD asked that given the prq;ected water shortages i Teixas, What is thé value of the
gromdwatcr that is dlsposed in thb deep injection Wells '

Response 49 o '
- Hkis dlfﬁcult to place a value on the water that will be d1sposed by deep well itjéction if
UEC receives' all the permits, licenses, and authorizations needed fo conduct ir situ
urainm mlmng at this site. Groundwater presently in the production Zone within the
production area™ is unsuitable for human consumption, and would be of questionable
value for agricultural uses. The Executive Dzrector notes that water ratés pésted by the
Utilities Department of the City of Goliad®™ are $4:50 per thousstid galions of water
- provided t6 & uSet ovtside the ‘€ity Tlimits for ‘potable watet that mesf§ pnrhary drinking
" water standards. The afaourit of water estimated o be disposed at the site 151,169 acre-
feet over a period of about eight years if all four projected PAAS ate mined -(UEC’s
" Novetmber 6, 2009 amendment to the application reflects a revised estimate of prOJected
- water c:onsumptwn ﬁ'om 2417 acre-feet to 1169 acre-fec’c)

Comment 50
GCGCD agked what the restoration requirements are for the area betvreen thie pro duction
area and the productwn zone tonitor wells.

Response 50 : -

Althoughi in situ mining will hot oceur Withln the area bétween the edge of the pfoductaon
" area and the monitor wéll 1 rmg, groundwwater i this area could be affected by afi xcursion
of mining fluids. All excursions Must be addressed in accordance with the réquirements
of 30 TAC §381.106 (Relating to Remeédial Action for Excursion). In the evént of an
excursior; the -operatcr must first notify the TCEQ, and then complete a groundwater
analysis report for each affected well. -For wells affested by dfi exeursion, the mionitoring
frequeney IS iticréased from twice 2 month fo tvcnce a Week, and the list of rnonr{:ormcr

% The production area is that area defined by a kine generally through the outer perimeter of injection and
recovery wells used for mining (30 TAC §331.2(81), whereas the mine ares #s defined by a line through the
ring of monitor weils msta[led 10 monitor the production zene (30 TAC §331.2(52). The production area
lies within the mine ares
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parameters is éxpanded to include, among other constituents, wanivm and radium-226.
An operator must clean up all excursions. Well clean-up is deemed 10 be accomplished
when the water quality in the affected monitor well has been restored to it pre-excursion

. guality.

Comment 51 :
Ted Long asked if UEC will provide potable water to lendowners for human, livestock,

and wildlife consumption until baseline water quality parameters are restored.

Response 51
If UEC 1s authorized to conduct in sifu mining operations, UEC will be required to

confine mining solutions within the production zone of the production area. In the event
UBC’s mining operations resulted in contamination of groundwater off the permitted site,
the company would be subject to enforcement actions by the TCEQ, mcludmg
reqw.rements for coztrecuve action to address the contamination.

- Comment 52

Lynn and Ginger Cook asked why UEC pI'OVldE:d ne modeling results regarding water
use and the effect the proposed operahon will have on local groundwater levels. The
Cooks noted the area is experiencing a severe drought, and suggested UEC’s
groundwater pumping rates should depend on the drawdown of water levels. The Cooks -
also commented that the disposal of wastewater during the mining and. reclamation .

operation affects the guelity and sustainability of the water supply. The:Cooks also'r -

advocated that the amount of waste disposed should be frequenﬂy monitored, and these. -
amounts should be made available to the pubhc : :

Response 52 SRR e T : -
Becanse injection well reqmrements that apply to in .S‘Il‘u mining do not regulate the
volume of fresh water used by. a permitiee authorized to comduct in sifw mining
operations, the TCEQ does not have the authority to restrict the applicant’s water use,
even during a drought. If UEC is issued a Class I injection well permit to authorize its
proposed waste disposal well, the permit will establish a limit to the volume of
wastewater that can be safely injected, and UEC will be required to subm;t a guarterly
report to the TCEQ that inciudes the injected volume of wastewater.’ These records are
subject to disclosure under the Texas Public Information Act.

L CONCERNS RELATED TO MINING IN AN UNCONFINED AQUIFER

Comment 53 :
Judy Lenamon commented that she is opposed to wranium mining i Goliad County

because it should not be done in an unconfined aquifer, which is the case for the aquer
in Goliad County. Ronnie Primrose stated that there is evidence that in sity uranium
mining cannot be done safely in an unconfined aquifer. David and Carol Warren stated
that there is evidence that the aquifer in which mining is proposed 1s unconfimed. Gene

5 30 TAC §331.65(b)(1)
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and Reta Brown stated that in sifu uranium mining can be done in a confined aquer and
asked if the aquifer to be mined is confined.

Response 53

Information provided in UEC’s Class III injection well area pernut application and in. the

PAAL apphcatlon indicates that the groundwater in Sand B s under confined conditions.

Water levels. in Sand B are above the top of this sand a condition that occurs in
corifined- aqulfers Also, the range of valies determined for the storage coefficient of

" Sand B, reported i Appendix D to UBC’s PAAL apphcahon, mdlcate the groundwater in

this sand is under confined condmons §7

TCEQ rules do not contain & prohlbmon on in situ mining in an unconfined aqu1fer
However, such mining typically is done in an aquifer in which the grounidwatet s under
confined conditions, A confined aguifer is preferred becatse it is completely saturated,
Mmmg in an unconfied aguifér, which is not saturatad over is éntire thickness, could
tesult in & lowering of the ‘water fable in the aguifer to the point fiie pumps in the
production wells are not longer completely submerged, decreasing the efﬁcwncy of the
recovery of mining fluids.

L AQUIFER EXEMPTION

Comment 54

GCGCD commented that in the TCEQ document of June 2, 2009, the requtasted aquer
i gtémptions exténds” foin & depthof 45 feet 16404 feet:” LGCOED’ agkéd bow this
_exemption can ‘be approved for this entire interval when -UBEGC will not be momtormg the
“entire interval of water-bearing sands. Specifically, GCGCD asked: '

1. Water qudlity results are based bn samples taken from well screened across a
limited portion of each sahd zone;

2. Propoesed restoration tables are based on samples Obtamed ﬁ'om the sdnie wells
with limifted sctesn length, and therefore are not representative of the enfire
saturated thickness as would typically be wtilized by & water well;

3. Restoration pore volumes were caiculated on pama.l aqulfer sand thlckness not the -
entrre sand thickness;

4. On page 5-8 of the UEC response dated March 27 2009, it states ° Watermg of
Jivestock from the zone (Sand B aquifer) should also be avoided, especially since
miuch Bighet guality water i§ locally present throughout the Hon-miheralized
portions of the aquifer.” If this higher quality water éxists, GCGCD questions

hetw thdse areas Gatt meet the deﬁmnon of an aqulfcr exempﬂon "

GCGCD also commemed that thete 1§ rio evalation of the acceptable horizontal and
vertical boundaries to the aguifer exemption relative to the production zone.

8 UEC Class III UIC arez penmt apphcatmﬂ tables 6.1 and 6.2

5" Starage coefficients in the 107 to 10°? range are characteristic of confined groundwater. See Drlscoll F.
AOIROE Munsnashimton med TWalln 2 43 Tobnre Tilentiren Quimtomme Trn Ot Drsrl AT samren £0



Response 54 .
A determination of whether or not to exempt & portion of an aguifer must be based on the
requirements in 30 TAC §331.13 (Relating to Exempted Aquifer). The Exeautive
Ditector’s recommendation that the 423.8-acrea area for which UEC has requested an
aquifer exemption, from a depth of 45 feet to 404 feet, encompasses the horizontal and
vertical extent of the occurrence of uranium mineralization within this area in which UEC
intends to mine for all projected production areas. As allowed under 30 TAC
§331.13(c)(2)(B), & portion of an aquifer may be designaied an exempted aquifer if it
does not currently serve as a source of drinking water for human consumption, and will
not serve as a source of drinking water for human consumption because it is mineral,
hydrocarbon, or geothermal energy bearing with production capability, Monitoring of
the entire exempted area is not a requirement for exemption. Specific monitoring
requirements are found at 30 TAC §331.103. The Executive Director determined that the
aquifer for which the exemption is requested meets the applicable criteria and
reconmends that the exemption be granted. The commission malkes the decision whether
to orant an aquifer exemption, and any designation of an aquifer exemption requires final
- gpproval by the U.S, Environmental Protection Agency.®® - '

On page 5-8'of UEC's PAA application, UEC recommended that groundwater from Sand
B not be used for watering of livestock because of its relatively high radioactivity from
radium-226. On the same page, UBC stated that better quality groundwater was available
from non-mineralized portions of the aguifer. In its comment, UEC refers to better -
.quality water that is outside the aguifer exemption requested. The presence of betier
quality water outside the area reguested does not preclude designation of an exempt

aquifer. : S

Comiment 55 " : o L
. Ted Long stated that he disagrees that the groundwater in the area is of such poor quality
that the granting of an aquifer exemption is warranted. - He stated that those who live
adjacent to the site use the same water for drinking, domestic uses, and Hvestock, and that
their wells have been tested and found to be safe for human consumption. Mr. Long
asked how 4 small area surrounded by numerous landowners can be declared to have low

quality groundwater when these landowners use water from the same aquifer,

Response 55 :
Analytical data presented in Section 5.0 of UEC application for a Class TIl UIC area
permit indicates that groundwater quality in the area is good except for those areas where
uranium mineralization is present. In the areas with wranium mineralization, groundwater
contains- elevated concentrations of uranium and radiure-226 in excess of primary
drinking water standards.® TUEC has requested that 423.8 acres” of the Goliad
Formation, from a depth of 45 to 404 feet be designated an exempt aquifer. This area
. contains uranium mineralization in the four sands of the Goliad Formation in quantities

that UBC considers to be economically recoverable. Outwards fom the mineralized

%30 § TAC 331.13(d).
% UEC Class T UIC area permit, Section 5.0, and UBC PAAL application, Section 5.0
P UEC Class 111 UIC area permit application, Figure 1.3.
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areas the groundwatér no longer is in contact with uranivm mineraltzation, and therefo1e

o unaff‘ected by it. The portion of the aguifer for whiich an exemptlon is requested does not

contain water that is suitable for human constimption and no one is using the designated

portion for hurman conswiption. The Executive Dirbctor emphasizes that the exempt
* aquifer designation applies only to a dlscrete portion of the Gohad Fonnaﬁon and not to
the enﬁre Gohad Formatzon

' Comment 56

Wayne dnd Margie Smith stated thcy are opposed to the proposed aquer exemption
‘becatise it will allow UEC to destroy groundwater in the area. They cmphamzed that

lowenng the watet standards is not- acceptable 1o them.

Response 56 ' Co :

As discussed in Response 55, the Executive Director’s recommendation that the 423 8-
acré dren be demgnated an exempt aquifer 1S based on the ‘presence of uramum
wiiferalization. If UBC obtains all the necessary authorizations (mcludmg an aquifer
 exemption) to conduct in sity mining at this site, they will be required to téstore the
- groundwater in the mined portion of Sand B in accordance with the requiremiefits in 30
TAC §331.107 (Relating to Restoration). These requiréments do allow & company to
tegtiest' that their festoration table be amended to allow the compaty to réstore the
groundwater to a qualify that is less than its determined pre~-mining quality. However, as
discussed later in Response 106, the TCEQ can only allow such an amendment after
considering the factors in 30 TAC §331 107(g)(1) and makmg the ﬁndmgs m 30 TAC
‘ "§331‘ 107 (g)(Z) IR

J GEOLOGYmROLOGY OF THE AQUIFER

Comment 57

Thoinas and Mary Anklam and Wayne and Marcrle Smith comihented - that UEC's
proposed site is within the recharge zone of the local aquifer M. and Mrs. Manfred
Scheurich expressed the concern that the permeabie aquifer could be contamingtsd.

" Respuonse 57 .
The Executive Director does not agrée that the proposed site is w:thm the recliarge zone
of Sand B. Based oti-the geology of the proposed site, the mined aquifer i3 Hot I:echarged-

. from infiltration of water from thé surface imimediately above it.: ‘Rechaige of the sands

of the Goliad Formation occws i afeas more distant from the proposed-sité where the
sends aré exposed to the surface or. outerop. And, the proximity of two faults ini the area
affect the: rechargc of groundwater in the sand layers. UBC identified two faults in the
permit area.”’ The two faults trend northeast-southwest, are about 4,500 feet apart, and
offset sediments of the Goliad Formation. The fault in the northwestem part of the
proposed pemmt area is downthrown 1o the southeast, and the fault in the sowtheastern
part of the area is downthrown to the northwest; creating a graben, or downthrown block
between the two faults. On the upthrown (northwestern) side of the northwestern-most
fault, Sand A crops out and is unconfined. Southeast of this fault, within the graben,

LY 1R Cdass TTT 1HC saondication: Sartion 7 9
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Sand A is overlain by a clay layer. Recharge of Sand A would occur on the upthrown
side of the northwestern-most fault, where Sand A is exposed at the surface, but not
within the graben, where it does not crop out. None of the other three sands (B, C, and-
D) crop out in the proposed permit area. ' -

Comment 58
GCGCD asked what data the TCEQ used to determine that no commurication exists

_between the production zone (Sand B) and the underlying aquifer (Sand C).

Response 58 _ ‘ :
The five geologic cross sections in Appendix B of the PAA application indicate that there
is a continuous layer of clay between the base of Sand B and the top of Sand C. This clay
layer should provide hydraulic isolation betwsen these two sands. Additionally, during
the pump test PTW-1, two wells completed in Sand -C (RBLC-3 and RBLC-4) were
monitored. The results of this monitoring, which are included in Appendix D of the PAA -
application, indicate no hydraulic connection between Sand B and Sand C.

K. BASELINE DETERMINATION

Comment 59 : ’ :
Joan Fabian, Jacqueline Fonseca, Carol Fulion, Veronica  Galvan, Cheri Hart, Donna

Hoffman, Lois Huff, Kenneth Izumi; Steven G. Kellman, Barbara AllenfLam;Sley, Judy - -

Landress, Philip LeMessurier, Kathy BwNewman, Wayrie Owens; Catherine Schmeider,
Bd Sonnen, Mark Sprinkle, Rebecca=Sprinkle, Ryan Spritkle, Mobi Warren,. Pail -
Fitzpatrick, Kelli Wilder, Cyrus Reed -of the Lone Star chapter of the Sierra Club, and
Patricia Stter and Venice Schevrich, commenting for the Coastal Bend Group of the
Sierra. Club (CBGSC), expressed concern about the difficulties and controversies in

- establishing accurate pre-mining baseline groundwater quality. . They, sté.‘rsd that in

particular, there have been serious flaws in calculations of values for the proposed
restoration table submitted in UBC’s application for PAAL. Mr. Reed further commented -
that errors in the proposed restoration table values had to be corrected, which brings up
questions about the PAA authorization process in gemeral. Mr. and Mrs. Manfred ..
Scheurich expressed the comcern that there was imprecision by UEC in . record
transcription and data processing, CBGSC noted that these errors, first noted by members
of their organization, wilt need 1o be corrected. Lynn and Ginger Cook commented that

~ errors were found in the data provided in the PAA application, and advised these data

should be reviewed by an independent statistician. -

Response 59 D . ' ) :

The error in Table 5.2 of UEC’s PAA application, which resulied in incorrect calculation
of the arithmetic means for-uranium and radium-226, respectively, for the baseline wells
was addressed in Response 4. UEC has submitted revisions to the PAA application to

_correct these errors. Based on the review of the revised application information, the

Executive Director does not change his recommendation regarding the approval of the
application. The new information does elter the restoration table of the draft PAA. The

draft PAA has been revised.



Comment 60 ,

Richard and Catherine Bettge ccmﬁxen’ted thet water quelity and quantify will not be
restored 16 baseline levels after mining is complete because the drilling of exploration
wells resulted in comingling and aeration of the water sands, resultmg m inaceurate
baseline data.

'Response 60 : ’ ' ,
The Executive Difector dogs not agree that sxploratmn or drﬂlmg activities prévent the
accuraté detérnfination of baseline quahty or affect réstoration techmques Exploratmn
. drilling involves no injection of fluids info the ﬂroundwater'fdrmatmn “The borehole is
filled with dtilling mud, and additional mud ¥ added 48 the borehile’ ‘depth is advanced.

Because exploration wells drilled in this area generally are a few hundred feet or less in
depth, they can be drilled in a day or two; limiting the athdunt 6F timé the forfhation is
exposed to the drilling mud. The Exccuuve Director understands that some exploration
boreholes were left unplogged beyond the time limits: allowed’™ By the' Railroad
Commission, but the Executive Diréetor is not awaré of tontarninatioh of groundwater
that is atiributable fo mnplugged boreholes. The Exécutive Difector understands that the
Railroad Commission investigated the concerns that UBC had left boreholes unplugged :
and that the thatter was resoIVed to'the satlsfac’aon of the RRC,

Comment 61 ' ' o
GCGED GXpressed concern as to- Whether or not the water qﬁahly test used to deve]op

- restoration tablevalues ‘decuraly réprésents’ the- quahfy of groundwater prior ‘to

exploration, GCGCD stated thejr Wlshed to partlclpate in new vénﬁcation Water quahty
tests

Response 61 ' ‘

As disoussed in Response 61, the Executive Director finds no- ev1dence that exploration
drilling affected groundwater quality. Therefore, the Executive Ditsetor firids ho need
- for new grouhdwater sampling to establish pre-hining groundwater quality. The TCEQ
cannot require UEC to grant perrmssmn o GCGCD to enter property to take. groundwater
samples.

Comment 62 e

- CBGSC asked how UBC guarded sigainst ssléction bzas when they chose\locatlons for the
samples of wells. Lynn and Ginger Cook commented that the. statistical mefhodology
used for detérfhining baseline O‘roundwater quahty may provide biased values: and should
be con51dered invalid.. .

Response 62 : oo ' ; S

The Executive Director rev1ewed the baselme mformatlon in the apphcatlon and
determined that it meets the requirements of 30 TAC §331.104, The Executive Director
evaluated the location of the baseline wells by visual inspection of the well locations on
Figure [-4. Baseline wells are distributed throughout the proposed production area, with
no obvious grouping of wells. The Executive Director finds the baseline well locations



écce'ptable, and has no reasons to consider the locations invalid for providing unbiased
groundwater quality daza. '

‘Comment 63

GCGCD commented that the portion of the aguifer considered for exemption lies within -

the proposed monitor well ring. GCGCD also commented that because the monttor well
ring is the point of compliance for migrating mining fluids, the entire volume of
groundwater within the mine area will be contaminated by the mining process. Because
of this situation, GCGCD contends that it is invalid to determine pre-mining groundwater
quality only on data from analysis of groundwater samples collected from wells
competed in the production zone within the production area, as this will result in & pre-
mining groundwater quality that is biased high. By determining pre-mining groundwater
quality in this mamner, GCGCD concludes that UEC will be allowed to resiore
groundwater to artificially high values, thereby destroying good guality water that now
-exists throughout most of the mine area. . ‘

Response 63 ' : .

The Executive Director notes that the area requested for an aquifer exemption extends
beyond the mine area of the requested production area authorization.” The Executive
Director does not agres that groundwater in the production zome throughout the entire
miné area will be affected by in situ mining or that pre-mining -groundwater quality

should be based on data from analysis of groundwater samples from the production zone

throughout the mine area, rathier than just from the production area.

The groundwater quality.in the production.zone within the production area, as least for

certain constituents,” is different from that in the production zone from the perimeter of

the production zone outwards to the monitor well ring. This is because the groundwater
in the production zone within the production area is in contact with wanium
mineralization, which affects the quality of that groundwater. Groundwater in the
production zone outwards from the production area is not m contact with uranium
mineralization, and therefore its quality is not affected by uranium mineralization. Data

from analysis of groundwater samples collected from the production zone over the entire -

mine area would not be representative of groundwater quality in the production zone
within the production area. Using data from analysis of groundwater samples collected
over the entire mine area to determine the groundwater guality in the production zone
within the production area would yield results that are biased low.

7 See Figure 1-3, Mine Location Map, UEC PAAL application.

™ The production area is that area defined by 2 line generally through the outer petimeter of injection and
recovery wells nsed for mining (30 TAC §331.2(81), whereas the mine area is defined by a line through the
ring of monitor wells installed to monitor the production zone (3¢ TAC §33 12{62). The production area

les within the mine area ,
" For example, the average groundwater vatues for uranium and radium-226 in the production zone within

the production area are 0.115 mg/] and 333 pCi/l, respectively, whereas fhe average-groundwater values for.

these two constituents in the production zone outwards from the. production area are 0.02 mg/] and 12.1
pCi/L, respestively (Table 5.2 and Table 5.3, UEC PAA] application).
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'Also the repeated mjec’cwn and recovery of mu:ung ﬂmds w111 gocur in the production

zone ‘within the. produc‘“tion arée, not ovet the entire “ming area, This “injettion and

* recovery of mining fluidy will affect the qfjAlity of groundwater in thi productlon zone

within the productmn ares. Pre—mimng grotthdiwater qualxty st be d't‘e‘rmmed for the
production zone within the production area uncier 30 TAC §331. 104(b) becausé it is this

‘groundwatér that niust be restored once mmmg i$ bompiete Thei'efore, pre-rmmng

groundwater qiialfty in this portion of the pradiction zomie should be based on'data from

analysis of groundvater samples from the production zone Wwithin the prq_du_c_:jp_;on area,

The effects of i sitie mining on - the giiality of groutidwater in thé""'pb i0ri of the
production zone between the perimeter of the production zéne and the mohifst: we.ll ring
are minimized for two reasons. - First, mining fluids will not be purposefully injected
within this portion of the produouon zone, injection and recovery of f ntunlng floid is

- restricted to the production 2ohe within the produdtion ared. Second, if mmmg fluids are
 detected in a rhofiitor well (called an “excutsion™),” the rmine ‘operator 15’ reghbired to

3 clean up all designated monitor Wwells, all zovel ottside of the productlon zohe, and- the

' producuon zone outmde of the mine area that coritain mmmg ﬂmds

Comment 64 T o ' :
GCGCD commented that a stausucally vahd approach for estabhshmg basehne water

- guality is-to locate baseline wells thtoughout the mine area nsing a Systematm grid or by

tandom seléctioti, and: teferehces - Gilbett, 1987 and Matzke, 2007, - Specifically,
GCGCD chimmented that baseline ‘well Incations for propesed PAAT: shotild be located

" uditiy 40075 400 £ grid’ superimpossd over the thinie dres to ensute a mifiruga of one

well every four acret (in this-cése, 24 baseline wells), Alisfnatively, GCGCD “stated a
grid with smaller spacing could be uséd, with 24 baseline wells chosen randorly,

- Response 64

The Executive Director in. gengral agrees that f.blS tethod of locating basehme wells is
acceptable. However, the Executive Difector does-not apige thit baseline wells should be
located withiti the enfire ming ares.. As discussed in Response 64, it is the production
zone within the production arée that will'be affected by i# sity mining aotivities; not the
entire mine area. Again, the quality of the groundwater in the portion of the production
zone between the outer edge of the production area and the monitor well ring is different
from that in the production zone within the production area. :

Comment 65, s
GCGCD commented. that- the screens in. the baselme Wells dn no‘t extend over: the entire
thickness of Sand B, and that fio data were: provided tegarding the quality ‘of the water

. above and below, the screened intervals. GCGCD contendy ﬂ:us sithation erfoneousty

* 30 TAC §331.2(38)

% 30 TAC §331.106(2)A), :

7 Gitbert, R.0., 1987, Statistical Methods for Environmental Pollution Monitoring, Van Nostrand
Remhold, New anL New York.

™ Matzke, B. D., 2007, Visual Sample Plan, Versmn 5.0, User's Guide, PNNL- 16939 Pacific Northwest

W ntinen] T alvasndnen: Dinkland Ilnakincdes



condemns large volumes of water in the same sand zone that GCGCD contends may be
of drinking water quality. GCGCD further commented that the restora‘aon Process uses
the same erroneous approach reﬂ"ardmcr screen lengths.

Response 65 ‘
The Executive Director does not agree that the well screening presented in the gpplication

condemns groundwater situated above or below the screens. As distussed in Response
22, UEC has set screens across those zones that contain sufficient uranium mineralization
to be econormically mined using in sity methods. It is these zones through which mining
fluids will be cifculated, and through which groundwater will be circulated during
restoration. The same zone that will be affected by mining fluids will be restorec. There
will be portmns of Sand B above and below this zone that will not be affected by gither
" the mining fluids or the oroundwater used for restoranon

Comment 66 '
Manfred Scheurich asked how the TCEQ can be confident that UEC can restore the

groundwater 1o pre-mining quality, given.that United States Geological SU.I'VCY (U SGS)
researchers bhave just begun to study the long-term effects of in sifu mining on
‘groundwater and the effectiveness of different restoration techniques. He emphasized

" . that over the last two decades, mine operators in Texas have been unable to restore

groundwater fo pre-mining quality.

. Response 66

In situ uranium mining is allowed under current state law a4 Prowded g company meets o

all applicable requirements, the. TCBQ camnot arbitrarily place a moratorium-on this
activity. The Executive Director is aware that the USGS has initiated a study of the
effects of in sirw uranium mining on groundwater. In fact, the TCEQ made the USGS.
aware of available historical data from Texas in sty urenium mines, and %;rovﬁed this.
information to the USGS, which was the basis of a USGS Open-File report.”

As will be further discussed later in Response 105, the Executive Director acknowledges
that mining companies have not always succeeded in restoring groundwater in mined
aquifers to pre-mining conditions, and that the commission bas approved amendments to
restoration values of PAAs for various constituents and parameters in thé groundwater.
Restoration table amendments are authorized in law, and the TCEQ follows the process ..
established in 30 TAC §331.107(g)(1) and (2). An application to amend the restoration
table values of a PAA is subject to public notice, opportunity to provide public comment,
_and an opportunity to request a contested case hearing. '

Comiment 67
Venice Scheurich and Pa’mma Suter, representing the Coastal Bend Chapier of the Sierra

‘Club (CBCSC) noted that baseline wells were sampled in two groups: An initial group of

™ Both the Texas ].IIJCCUOIL Well Act, Texas Water Code Chapter 27, and TCEQ rules in 30 TAC Chapter
331 authorize the use of mjection wells for in situ Tecovery of uranivm,
¥ 11all, Susan, 2005, Groundwater Restoration at Uranium In-situ Recovery Mmes South Texas Coastal

Plain, ISGS Open-File Report 2000-1143.
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ten wells and a subsequent group ¢ of eight wells, with a penod of several months between
the sampling of the two groups of walls, With recrards to samplmg of the two wells
© groups, CBGSC asked the following questions:

1. Why did UEC sample thie baseline wells in two c"roups’? '

2. Could it be thef UEC anticipated or expected tiraritdim levels in the second group
of wells would be higher than levels in thé first group? .

3. Was the data from the sampling of the ‘ten well§ used 1o sélect the locations for
wells in the second group, enabling UEC to Select locations with high wranium
values?

4. Given that 239 exploration wells have been drilled in the productioh atea prior to
any drilling of baseline Wells, could UEC have t;.sed the data frorh these boreholes
to choose locations with hlgh uratium valies?

-5, Difl UEC use citherd systematlc grid or sorne type of probablhty Samplmg design

- 1o defermine the baseline well locations, or if not; did UEC use- persotial jundgment

to select baseline well locations, which may ha‘ve mtroduced & b1as that tannot be
quantified?

6. Does the TCEQ acknowledge that increasing the sample size for baseline wells
from ten to 18 does mot assure more accurate estimates of groundwatcr quality

- unless UEC used a statistically valid samplmg des1gn that is not subject to bias as

. described 15 question 5 above?

 T: What criteria did the TCBQ ts¢ to Judge whethér or not UBC’s choice of
~ locations for the 18 baseline wells resulted in a representative sample‘?
'8 What, if-defything, in- TCEQ*s criferia given ih the anéwWér to Guestith 7 above
wolld have disqiialified the sample of the first ten baseline wells és tepresentative
and sufﬁcwnt to prov1dc Values for a restorat:ton table‘?

Response 67 '
At the time UEC submitted the PAA application, a minimum of five baseline ‘wells were
reqmred 81 This tequirément was subsequently chanhged in TCEQ fulertiaking to a
minjroum of five baseline wells or one Baseline well for each four acres of production
area.®® To comply” with the new requirements, UEC reviged theit PAA apphcatxon to
* include the additional ight wells. Therefore, the baséling wellé for PAX1 are in three
groups: the four RBLB (Regional Baseling Sand B)'wells drilled i1 2007, PTW:1 (Pump
Test Well) through PTW-6 drilled in April of 2008, and PTW-7 through PTW-14, drilled
in August of 2008. The second set of PTW wells were sampled laiet thafi the first set
because they hiad not been drilled at the time the first set Wwere sampléd. The Executive
Director has;fié information 6 suggest that UBC sampled the- sedend 88 of welis
purposefully to obtain higher uranium values or that the second set of PTW well locations
were based op the analytwal results of groundwater samples from the flrst ten baseline
wells or from data from exploratmn wells. As discussed in Response, 63 the Executive
Director evaluated the location of the baseline wells by visual inspection of the well
locations on Figure 1-4, DBascline wells are distribited: throughout the proposed
~ production area, “with no Gbvious grouping of wells, The Executive Director finds the

81 30 TAC 331.104(a)(2) prior to March 12, 2009 rule chancres (34 Tex Reg 1638),
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baseline well locations acceptable, and has no reason to consider the locations invalid for
providing unbiased groundwater quality data. Thus, the Executive Director determined
that the baseline well locations were sufficient for providing baseline information under
30 TAC §331.104. Alsc, the Executive Director notes that use of a systematic grid would
also be acceptable but is not required by rule. Additionally, the Executive Director notes
that increasing the sample size for estimation of the mean provides a better estimate.

Comment 68 - '
CBGSC commented that 30 TAC Chapter 331 includes requirements for monitor well
locations, but not baseline well locations, and asked why these rules do not contain
specific requirements for determining baseline well locations. CBGSC suggested such-
specific requirements would be beneficial for the following reasons: !
1. Al stakeholders would understand why data used -in construction of the
restoration taken from wells that were located in an unbiased manner,
2. Industry could no longer be justifiably accused of selecting well locations that
would vield high values for groundwater constituents; and
'3, TCEQ could not longer be suspected of favoring industry in this manner.

Response 68 :

The Executive Director notes that there are distance requirements for production area
monitor wells.® With regards to baseline wells, there are no rule requirements regarding
the specific location of baseline wells, The previous requirement for at least five baseline .
wells was amended 1o a minimum of five baseline wells or one baseline well for-every
four-acres of production area, whichever is greatestf* Therefore, for-any-proposed
production area greater that twenty-acres in size, more baseline wells are now required

The Executive Director-does-not agree that the historic practice of the selection of
baseline well locations has been done in a manner favorable to the mining .companies. -
The Executive Director does not agres that companies have purposefully located baseline
wells in a manner that will yield high values for the groundwater constituents on wiich

restoration is based, thereby making it sasier to achieve restoration, o

The TCEQ’s rules for determining baseline and restoration values are promulgated
through a formal administrative rulemaking process that includes opportanities for public
input, and the Executive Director implements these rules in reviewing an application for a
Production Area Authorization. ‘

Comment 69 '
CBGSC noted that UBC stated they would drill seven additional baseline wells,” yet they

drilled eight additional wells: CBGSC asked why UBC made the decision to sarmple
eight wells instead of seven. : : :

B30 TAC §331.103.
# 30 TAC §331.104, as amended in 34TexReg 1638.
¥ UJEC PAA1 application, page 1-9.
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Response 69

'+ The Exectitive Director notes that in ‘rhe March 27, 2009 revision to the apphcatlon, UEC
added the clarification on page 1-9 that eight additional baseline wells were installed.
The Executive Director is not aware of the applicant’s rationale for using eight instead of
seven, but believes that providing more baseline wells provides bétter mformatlon

Comment 70 ‘ o
CBGSC commented that baseline well PTW 14 was or101nally deswnated CBP 1 (Core
B Sand Production), and was sampled two months prior to sampling of the other
additional seven wells (PTW-7 throngh PTW- L3) and asked the following questlons
1. Why this well wes renamed;
2. Why was it sampled earlier fhian the othet wells;
3. Are there more CBP-designated “walls, or othe.r wells (such as additional wells
compleied in Sand A; that is the OMW monitor wells);
4. If there are more CBP wells and other Wclls how many are thcre and where are
' they located in the production area, _
5. What was the initial purpose of CBP-1, prior to being demgna’ced as a basehne
well, and when was the first laboratory report for this well

Response 70 '

The Executive Director does not know why, the designation. of CBP-1 for this {vell was
. later changed to PTW-14, other than perhaps to be consistent regarding the designation of
" bésgeline wells.' There are possibly thore CBP wells and othet wells, bit the Executive
Direstor is ot aware of their Bcations, of’ Whethét ot tiot they Have ek plugged and
«abatdoped:  The Executive Ditector also 18 unaware of the otigirial purpose {if-any) of
this well, why this well was sampled at an earlier date than PTW-7 through PTW-13, or if
there are any initial sample results for this well. Overall, thé Executive Diréetor found no
reason to suspect the designation of PTW-14 as a baseline well. The Executive Director
determined that the application met the a,pphcable requuements for determnung baselme
under 30 TAC §331.104.

Conmment 71
CBGSC noted that on page 1-9 of UEC s PAA] application, the company states that it
exceeded the minimum required number of baseline wells by compléting 17 Wwells, and
that sample data were submitted for ten of those 'Weﬂs CBGSC asked the following
questions in regard to this statement; '

1. Why initially were sample analyses submltted for onljr =l Wells‘?

2. Are laboratory reports available for the seven wells which were not included in
the initial PAA application?
What names or labels were given to these seven wells?
Is & production area map available indicating the locationg of these seven wells?
What was the purpese of these seven wells?

U W

"Response 71
The inclusion of the additional eight baseline wells was explained in Response 68.
Laboratory results from analysis of groundwater samples from all 18 baseline wells are in



Appendix A of UBC’s PAA application. The additional wells were designated as PTW-7
throngh PTW-14, respectively.- All baseline well locations are on Figure 1-4 of the
application. As described in Response 68, the purpose of the additional eight wells was
to meet the new rule requirementsfor the required number of baseline wells.

Comment 72
CBGSC stated that on page 1-9 of UEC’s March .27, 2009 revisions to the PAA

application, UBC stated that seven additional baseline wells were scheduled to be
sampled in September, and that TCEQ was planning to collect samples from some of the
baseline wells during this sampling event. CBGSC also noted that UEC stated it planned
to supplement the production zone water quality baseline data with results from this
sampling event. CBGSC asked the following questions with regard to this matter:

1. Has this sampling been done, and if not, when will it be done?

- 2. Has the new data been added to the application?
3. Has UBC submitted revisions to the application to include this information, and if
not, when will revisions be submitted?

. Response 72 _ - - S

On September 3-4, 2008, representatives from the TCEQ participated in sampling of
* some baseline and monitor wells at the UBC site. UEC has not submitted revisions to the
* PAA application based on the results of this'sampling event. During this sampling event,”
TCEQ staff sampled eight wells at the UEC site: S

Well  Unit - Purpose

OMW-6 - Sand A PAA] monitor well.in overlying-aquifer : :
RBLA-1 Sand A Regional baseline well for Sand A; outside of PAAL
BMW-3 Sand B PAAT production Zotie monitor well '
BMW-14 Sand B PAAI production zone monitor well

PTW-8 ~ Sand B .PAA] production zone baseline well

RBLB-2 - SandB Regional baseline well; outside of PAAT

RBLC-1  SandC Regional baseline well for Sand C; outside of PAAL
RBLD-2 Send D Regional baseline well for Sand D; outside of PAAT

Samples collected by TCEQ Staff were analyzed for the 26 constituents listed in 30.TAC
§331.104(b). The results of these analyses were compared to the ranges of values for
each well group. “Although some of the sample values were either above or below the .
ranges for their respective well group, the majority of values are within their respective
Tanges.

With regard to upper control limits for excursion detection in Production Area I; the
values for the two control parameters, chlorides and conductance, are within the ranges
for the OMW wells.¥® Therefore, the upper control limits for these parameters are not
affected,” as these upper control limits are based on the highest respective value for each
control parameter. In the two BMW wells, the value for chlorides for BMW-14 was 1 50

% Table 5.1 of UEC*s PAA] application.
%7 Attachment 5, UEC Final Draft PAAL



mg/l, which is below the range of 158 to 172 mg/l/for the BMW wells. As with the
OMW wells, the values for the upper control limits for chlorides and cofidisctahce are not

“affected’ The results from OMW:6, BMW-3, and BMW-14 do riot affect the upper
control hmlts for excursion detechon in Sand A or Sand B

' The TCEQ sample resuits vere’ also compared to the restoration values.®® For well PTW-
8, which i & production zéne baseline well, the samy Bp]Le: values for three constxtucnts were
outside of thelr respectlve ra.nges for baselme wells:®

Consmuent Range (mo/l) ‘Value ( rhg/l)
Molybdenum - - 0,014 - 0:136" 0.00882

Nitraies 0.02-173 - . 001 :
Silica 12.1-37.5 41.0

Inclusion &f these TCEQ-sa:mpled values for deterrmnahon of basehne for aquifcr
testoration, rather thaii the valugs used by UBC in the apphcatmn, would tesult in
changes fo the baseliné values iri the restoration table in the draff PAA for these
constituents. Because the Executive Director does not consider theithanges to the
restoration values for molybdenum, nitrates or silica to be significant, the Executive
Director does not recommend a cha.nge. to the restoraﬁon table based on da’ca from the
TCEQ samplmg. : :

Comment 73

CBGSC commentéd that the 0.804 tmihgrams per liter (mg/L) Uramivm Value for the
groundwater sample from baseline well PTW 7 is an'extreme value (“outlier™), and asked
the TCEQ ‘to provide justification for using the sample mean- instead of the sample
median for thé uranium value in the proposed restofation tablel "CBGSC noted that the
TCEQ stated use of the sample miedian i¢ an example of adcommodation 6f an cutlier.”
CBGSC also noted that using the uranium values from the 18 baseline wells, the sample
theart for uraniuin is 0,115 mg/l; and the sainple median is 0.071 mg/l: CBGSC also
noted that if the uranfum value for PTW-7 is ignored; the sample mean s 0.075 mg/l, and
- - that the uranium*value for PTW-7 dramatically raises the sample meat.. In regard to this °

- comment and thiese notes, CBGSC asked if the TCEQ would agree that using the sample

median of 0.071 mg/l for the uranium restoration value is better than using the sample
mean value for urantum of 0.115 mg/l. GCGCD commented that the statistical
methiodology wsed for deterrnﬂung basehne groundwater quality may prowde highty
skeWed val‘ues

Response 73

Although the Executive Director did net evaluate this data using an ou‘chsr test simple
observation indicates the uranium vaiue for PTW-7 is an outlier, However, this fact in no
way invalidates this value, nor is the Executive Director aware of any evidence that this
value is due to an error caused by sample contarhination, transcripfion, or-analytical

5 Astachment 6, UEC Final Draft PAAT,
* Table 5.2 of UEC’s PAA] application.
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method. Therefore, there is no justification for ignoring this uranium value, as .sutgested
by CBGSC. Indeed, in the absence of ev1dence of an erroneous vatue, EPA guidance
recommends inclusion of outliers in & data set.’

UEC used the sample mean for determining baseline. Use of the sample mean for
estimating pre-mining grouudwater quality is specifically allowed by TCEQ rule® and
has been the historic practice in Texas. However, The rules also allow the use of other
statistical methods, subject to approval by the executive director.”* Use of the sample .
mean is specifically allowed by rule because the Executive Director considers the method '
to be conservative. If the sample mean is used to determine pre-mining groundwater
quality, then restoration is based on a comparison of the pre-mining sample mean to the
sample mean determined from data collected after restoration activities. Therefore, the
premining information is subject to the same statistical methods as the post-restoration

information.

‘Comment 74 '
Blackburn Carter (BC) commented that in accordance with the requirements of 30 TAC

§331.104 (Relating to Establishment of Baseline and Control Parameters for Excursion
Detection), mdepende:nt and representative groundwater samples are required. BC
expressed the opinion that the data submitied in the PAA application does not meet either
of these requirements. CBGSC commented that they and other citizens concerned about
groundwater are depending on the TCEQ to exercise its prerogatives regarding.the .
location of baseline wells at UEC’s propesed PAAL In regard to this comment, CBGSC :

emphas1zed the following quotes

“Protection of groundwate; quahty 1s the most swmﬁca:nt concern regardmg in situ
uranium mining,”  (Executive Director’s 11/06/09 Response to Comment Permit -

UR03075).

..the commission takes imio comsideration whether the. samples used to establish
baselme are representative...Obtaining representative samples would certainly involve

evaluation of the locations of baseline wells, and any evaluation by the commission
regarding whether samples are representative would include conmderatm'n of how

baseline wells were located.” (34 TexReg 1652, emphasis CBGSC).

.the commission can determine that 2 sample data set is not representative, as required -
unde: 331.104(a), and require additional samples from existing baseline wells or the

completion of additional baseline wells.” (34 Tex Reg 1668, emphasis CBGSC).

Response 74
The Executive Director reaffirms that protectxon of the Uroundwater is the most

significant concern regarding in situ uranium mining. Also, the Executive Director

% EPA, 1989, Guidance Document on the Statistical Analysis of Ground-Water Monitoring Data at RCRA
Facilities, Interim Final Draft, page §-12.

30 TAC §331.107(2)(1)(A). .

$30 TAC §331.107(2}1)(B).



emphasrzes that the purpose of the underground injection conirol rules in 30 TAC
‘ Chapter 331, UEC's proposed draft Class I1I injection well area permit, and draft PAAL
is to protect underground sources of dnnkmg water and fresh water from pollution, If
permitted to conduct in sitw utanium mifing operations, UEC would bé required to
_ restore groundwater in the inining zone under the requirements of 30 TAC § 331.107.
The Execitive Direction evaluated the placement arid fiumber of baseliné wells and finds
that they provide independent and representative water samples for deterrmnmg hageline
quality and réstorationl values, The Execuiive Director concluded that” ‘the‘ baseline
information coniplies with the feqiiretnents of 30 TAC §331.104, :

Comment 75
GCGCD stated it does not believe that the baseline water quality data provided in UBC’s
PAA1 application accurately represents naﬁlraﬂy-occumng radionuclide toheehtrations.
GCGCD further states thet in the Response to Public Comiment o UBC’S draift Class III
injection WGH areg, p&rmr’r the Hxecutive Dlrector altudes to naturally- occurrmg reducing
conditions.® GCGCD contended that it is a dirést contradiction to héve an ore deposit
~ formed due to reducirg conditions and st the same time have high levels of naturally-
© pteurring radlonuchdes (emphams GCGCD).

Resp(mse 75 :

The Executive Director does not agree that the basehne data are not representatlve of
naturally‘-occumng radionuclide 1avels. This ared has never been mined usmg in situ
tining rethods or other activities that would affect the radionuclide concentrarlons As
discussed in Response 77, next, the Executive Director finds fd evidence that
Oromdwatcr qualrty in this area was affected by exploration drilling. :

The* accepted explatiation for the wtanium hiineralization at this site and &t other South
Texas sites is the result of oxidizing watet’ being introduced into these acudfers, travehng
through the aquifers, and dissolving iratifum from volcanic ash in the aquifers.®® As
these uranium-bearing waters niigrated furtheér through the aquifer, they encountered
chemically reducing conditions that resulted in precipitation of the uranium, creating the
" uranium orebody. The fact that redncihg conditions exigt today does not mean that no
wranium can be dissolved m the groundwater that is in coritadt with the uranium
mineralization. Although thede conditions result in most of the uranium ‘temaining
undissolved, some will be dissolved intoc the groundwater as a result of chemical-
equilibrium between solid phase uranium and dlssolved phase uramum e

™ Executive Director’s Response to Public Comments on Application by Uranium Energy Corp, TCEQ
Permit No. UR03075.

% For example, see Galloway, W. E., and Kaiser, W.R., 1980, Catahoula Formation of the Texas Coastal
Piam Origin, Geochemzca! Evoiutzon and Character zsz‘u:s af Ur r.mmm Depasrrs Bureau of Economic
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L. DEGRADATION OF WATER QUALITY DURING EXPLORATION PHASE

Comment 76 "
Blackburn Carter (BC) expressed concern with the mining application and the PAA

application regarding the role of siting, drilling, development, and sampling, which,
according to BC, began in the exploration phase and continues. BC stated  that
exploration activities contaminated the results of the baseline testing, and because of this
' UBC should be required to drill and develop a series of baseline wells under a carefully
controlled set of variables in order to provide additional evidence that the company can
provide independent and representative samples. BC requested that their representatives
be present during sampling, and be ellowed to split samples. Ted Long commented that if
baseline water data has been compromised due to inadequate quality control during
exploratory drilling, post-mining water quality will be less than pre-mining water quality,

GCGCD requested that the TCEQ perform a full technical evaluation of the potential - -

impact on groundwater quality as & result of the drilling of numerous uncased boreholes.
Lynn and Ginger Cook supported this request. :

Responsé 76 . " :
As described in Response 38, the Executive Director finds no evidence to suggest that
exploratory drilling affects groundwater quality of the proposed production area. The
Executive Director assumes the references. io uncased boreholes arises from UEC’s
exploratory drilling. Exploratory drilling -is under the jurisdiction of the Railrcad .
Commission (RRC). Therefore, any evaluation or study of the effect of exploratory .
drilling on water quality is under the jurisdiction of the RRC. An investigation by the
RRC found no evidence that groundwater .had been contaminated by unplugged
boreholes. As described in Response 18, the.Executive Director does not believe that the -
well development methodology led to contamination of groundwater or affected the
ability to determine baseline water quality. The Executive Director does not have the
" authority to grant permission to individuals to enter private property to take groundwater
samples. o : :

Comment 77
Thomas and Mary Anklam commented that their well water has been tested three times,

and that sodium, sulfates, and iron in the water have increased over time. The Anklams
also commented that the water from their well has turned red from high levels of irom.
Ray and Kathy Albrecht commented that their well water is discolored and that the well
is producing increased amounts of sediment, requiring more frequent replacement of
water filters. Ted Long commented that bis private water well is contaminated with iron
bacteria, and noted that he had never experienced this condition prior to exploration
drilling by UBC in the area. Mr. Long questioned the explanation that the iron bacteriain
his well is naturally-cccurring. Larrie and Brenda Brysch commented that gromdwater
contamination is already occurring, and that citizen concerns have not-been addressed by
_ various government agencies. G. A. Gutmamm commented that he has seen groupdwater
samples from water wells on property next to where UEC has been drilling exploration
wells, and feels strongly that water in northern -Goliad County is being contaminated.



Weldon Scoﬁ Ort éhrmented thet he and his family depend on their well fot domestic
use and for livestock, and fs their only source of potable watst. Mr. O stated that
_uranium exploration activities have hiad a profound effect on the performance of his well
“and on the quah’ry of waiter from it. Patrick and Denise Lovett sommented that they were
opposed to issuance of the production ared authorization becduse of the groundwater
contanunation due to exploratlon drilling by UEC

Response 77

Based on informatioh Jprovided in Table 5.1 of UEC’s apphcaﬁon for a Clags TI 1 injection
- well atea permit, a watét sample from the Anklain’s well contained 99 mg/l sodium, 38
‘mig/l sulfates, and less than 0.01 mg/l iron. The Executive Director cannot verify that the
changes in watet quality notéd by the Anldams wsre caused by exploratmn actvﬂy

The drilling of exploration wells at thts site is authorized by a permit from the Railroad
Commission (RRC). The Executive Direcfor understands that the RRC has mvest1gated
' 'pubhc concerns regarding diilling, and found no evidence that iron bacteria problerns in
local wells was associated with exploraﬂon dnllmg The Executive Director is not aware
of contarninatiod of water wells that is- attributable 10 unplugged bdreholes. The
Executive Ditector understands that the RRC mvestlgated concerns that UEC left
boreholes unplugged, and-that the imatier was resolved to the satisfaction 6f the RRC.

IfUEC s Class 111 injection well area pemt and PAA are approved, ahd if UEC recéives
other authiotizations needed for in situ mmmg operations; UEC will be fequired to meet
Sl apphcablef reglatory requirements it 30° TAC Chipter 331. These regulations are
- designed to protect groundwater quality in the vicinity of an in-sify mining operatiorn. In
over 30 years of in sity uranium production: at over 30 sites in Téxas, siot occutrences of
off-site groundwater contamination have been documented. Although chatiges in water
quality cited by commenters comcided in time with exploration activities, there is not a
* scientific basis by which the Executive Director can conclude that the prope&ed mining
dctivitiés Would axaoerbate the probleim. - I

Comment 78 i

. Kenneth Buelter commented that UEC should bs required to managg: the mining
" operation as an “Afea of Knowh Contafination,” and be required to provide the TCEQ
with sufficient sample data-to-verify that the area with contariinated groundwater is riot
increasing. M. Buelter further récomihendéd that'any movenmett 6f kiiowii contaminants
should re.qmre UEC to cease mmmg opcratlons untxl ﬂus movement is stopped '

Response 7 8 ‘ i

The Exéeutive Director does tict lmow the origin and meamng of the comtentei’s term,

“Area of Kiown ‘Contaminétiofi”, biif notes that EPA has defitied the téim. “Area of
Contatnination” &% an area of configuous cortamination.”® The tertn 15 fised i dormection
with sites where remediation of hazardous waste contamination is conducted, such as

% EPA National Off and Hazerdous Substances Pollution Contingency Plan, at, 55 Federal Register 8758~
63; Management of Remediation Wagte Under RCRA, EPA530-F-98-026, October 1998/



CERCLAY" (“Superfund”) sites or Corrective Action at RCRA™ facilities (hazardous
waste management facilities).

The comment. seems to imply that groundwater at the proposed site has been
contaminated, and that UEC should be required to clean it up. The Executive Director
recognizes that the groundwater in the production zone within the proposed production
area contains levels of certain constituents that make it unsuitable for human
consumption.99 However, this situation is the result of naturally-occurring uramium
mineralization, not man-made contamination. Therefore, the Executive Director has no

basis for declaring the proposed production area an “area of contamination™ subject to .

Superfund or RCRA. corrective action. Omce mining operations are concluded, the
permitiee will be required to restore the affected aquifer according to the requirements of
30 TAC §331.107 and according to the PAA and the permit.

M. MONITORING

Comment 79
Ronnie Primrose expressed concern about a lack of independent monitoring and stated

that two unannotnced inspections by TCEQ were inadequate. David and Carol Warren
commented that the lack of monitoring at the site by outside sources provides the industry
too many opportunities to not report problems. They further stated that allowing the

pemmittes to conduct monitoring allows for cover-ups, dishomesty, slow reporting of

problems, and data tampering. They also noted that monitoring will be done by UEC,

_with only one or two site visits a year by the TCEQ, which they consider to be
unacceptable. Ted Long commented the TCEQ was too lenient in allowing the company
to conduct the required groundwater monitoring, and suggested UEC would submit
skewed data, which will result in groundwater contamination. Mr. Long asked if
provisions are in place for monitoring of both water quality and water quantity by an
unbiased, independent firm. : ' '

Response 79 -

Self-reporting is an aspect of all TCEQ programs. The Executive Direcior recognizes the
perception of a conflict of interest in self-reporting. However, it is not practically or
financially possible for the TCEQ to physically collect samples and analyze them for
every regulated facility with the frequency required by the many programs under its
jurisdiction. Fortunately, there are several safeguards in place to help ensure the validity

of information that is self-reparted. First, all analytical data submitted to the TCEQ by a

regulated person must be certified as being true and correct; falsification of any data
constitutes fraud and could subject the permittee to enforcement and criminal
prosecution. Second, analytical data submitted to the TCEQ must be from laboratories
that meet the accreditation requirements of 30 TAC Chagpter 25. Third, all data is
reviewed by the TCEQ; any apparent inconsistencies would be -investigated. Fourth,
'TCEQ periodically collects samples at facilities and has them analyzed at the Texas

" Comprehensive Environmental Response, Compensation and Liability Act; 42 U.5.C. §§ 9601 e seg.
% Resource Conservation and Recovery Act; 42 U.B.C. §§ 6901 er seq
# UEC PAA] Application, Table 5-2.

_____



' Depéitment of State Health Services laboratorjr in Austm Te:xas Lastly, all mforrnatlon
assocxated with samphng 18 1n the’ pubhc record and’ avmiablc to anyone who wishes to
mSpect 1t

,Comment 80 3 ' o
- /GCGCD cotninented that UBEC prowded 16 sciérttific basis for the Iocauons of the
wionifor well cotipleted it Sind A ind Sand B. GCGCD fioted that the NRC advises'®
that monitor wells should b located 1 maximize the detection of vertical exctirsibnsg, and
asked if the wells completed in Sand A wete placed in areas of Sand A thaf had the
highest hydraulic conductivity and the best communication with Sand B,
Response 80 :
The Executive Director’s review. of UEC’s ‘application indicatey’ that momtor well
locations meet the reqmrements of 30 TAC §331.103. The producﬁon ‘#one “monitor
" wells are sufficiently spaced and 16cated 1o detect latetal excursions fom the production
area. The' ﬂon—productlon zone monitor wells are sufﬁclently {ocated 10 momtor ‘vertical
“ movernients of mmmg ﬂmds to ensure contamment

Comment 81 ' ' :
GEGED commiented that UET stated i its apphcatlon ﬂlat chloride and canductwﬁy
were chosen ‘as indicator pa:rametcrs for excursion détéction, buf that fanium “was not
chasen as an indieator parameter-because it has Seldom been détected diting an
excilision, s’ 1§ 'eVidenced by thotsands ‘of watet samples colléctéd from'inohitoring
WIS Bt i Sind itiing siey T Teshd GCGCD adesd Wiy UBC did hot' provide 2
surnmary of-this data in the apphcatmn to support it confentiod that uranititd-fs not a
good indicafor parameter for excursion detection. GCGCD fufther stated that the NRC
notes that urapium may (emphasis GCGCD) not be a good excursion indicatar because it
may (emphasm GCGCD) be removed by reducing conditions in the aquifer prior to the
exoursjoh reading the mionitof well. Lastly, GCGCD stated the mining fluid i8 designed
to destroy the redicing Sonditions i the aquer arid that theré is cohsiderable evidence
that uranitm Gonoeritrations continve 1o increase. afier réstoration. Becaiiss. of. this
- phenomernot, GCGCD contends ‘that to establish scientific validity in the statement that
reducing conditions in the aquifér prevent uratifuin from reaching most of the monitor
wells, sathples should be collectsd at-the monitor wells surrbunding réstored in situ mines
“fo demonstrau.e that uramum concentratlons are no’t mcreasmg over tlme Beoa

' Response 81 - v L

Inf@rmatmn frorn hlstoncal ﬁles mdmates that uramum has beén uSed as afn 1ndzca.tor
monitor well at each site must be sampled twice a mon’ch (tmce a Week during
excursions), the collection and. analysis of thousands of groundwater . samples has
occutred. Further informetion- fsom Historical files indicates that from 1989 through-
2000, uranium was detected during one excursion. Most exeursions were detécted due to

" NUREG 1569, page 5-42. '
19! wells completed in Sand A, which overlies the Sand B production zone, are designated as the OMW
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changes in chlorides or conductivity. The NRC does not consider uranium to be a good
excursion indicator because although it is mobilized by in sifu leaching, it may be
retarded by reducing conditions in the aquifer.'® The Executive Director notes that once
an excursion has been verified, the mine operator is required to sample the groundwater
for uramum and other additional constituents.'® During restoration and stability periods,
wranitm levels are evaluated within the production area, znd increasing uranium levels
would indicate that restoration is not complete and that stability has not been achieved.

Comment 82 ' ' ' ‘

GCGCD commented that UBC spaced the production zone monitor wells about 350 feet

apart, but provided no discussion of the technical factors the NRC'™ advises should be

considered: the monitor wells from the edge of the well field, the minimum likely size of
an excursion source zone, groundwater flow direction and velocity outside of the well

field, and the potential for mixing and dispersion. GCGCD also commented that the

monitor well ring is placed the maximum allowed distance from the production area.

According to GCGCD, it would take a catastrophic excursion fo have any chance of
detection, given the distance the monitor wells are from the production area. Blackburm
Carter commented that the 400 ft spacing for the production zoné monitor wells is the

maximum spacing allowed by rule, but that UBC offers no justification for this spacing.

BC also commented that the mumber of monitor wells in overlying Sand A is the

minimum, required by rule, and again, UEC offered no justification for the placement of
monitor wells in overlying Sand A. BC stated that UEC should be required to consider

- the variability of sands A and B and their relation to bordering surface water bodies. -

-

- Response 82 S v ayEE s

The Executive Director is required to‘evatuate applications based on the laws of the State

. of Texas and TCEQ rules. Produiction zote monitor wellsmust niest TCEQ requirements

in 30 TAC §331.103. The Executive Director notes that the referenced NRC guidance
states: “Previously approved in sifu leach excursion monitoring systems used momtor

. wells as far as 180 m [600 ft] and as near as 75 m [250 fi] from the well field edge (NRC,

2001, Table 4-6). The licensee should be afforded some discretion in determining the
appropriate distance of horizontal excursion monitor wells from the well field, but should
provide justification for distances greater than about 150 m [500 ft].” '

As noted by GCGCD, the UEC ﬁroduction zone monitor wells are spaced about 350 feet
apart, a distance within the recommendations of the NRC guidance document and that

' meets the requirements of 30 TAC §331.103. Also, the Executive Director notes that

Sand B is a continuous, essentially flat sand of relatively consistent thickness. Under
these geologic conditions, UEC’s monitor well system should be adequate for the timely
detection of excursions. As discussed more later in Response 104, there is no evidence
that groundwater in Sand B is tonnected to any surface water feature.

M NUREG 1569, page 5-41
185 30 TAC §331.106(2).
104 NUREG-1569, page 5-42..



Comment 83

GCGCD commentad that well sereens i the OMW (overlying monitor wells) wells,
which are completed in Sand A, should be at the base of Sand A fo enfure detection of
excursions from Sand A to Sand B.

Response 83

The information in Appendix C (Relaung to Weli Logs and Complehon Reports) of

UEC’s PAAI application mdica,tes that the screens m the wells compieted 1n Sand A are
at the base of Sand A

' Gominerit §4 . L |
’ GCGCD noted that UEC proposed to ‘set -iippér control litnits for chlonde and
‘ ,conductiwty at 25 pcrcent above the- highest vatue retorded from prodiction zone

montior wells, ‘as is. recordmended ih some cases’ by the NRC:!® GCGCD eommented
that this method is protectlve only in the event of a'rapid iricrease i the toncénfration of
an exoursion parametet, Actording o GCGUD s situation wotild oecur infrequently

" because the d15tance thie ménitor wells ate from the prodiction area (400 feet) will result
- in-dilution of mining fluids before.they reach the monifor wells. GCGCD commented
that this isnota leommate or representatwe méthod. ‘

J—

© GCGCD stated that if the upper control limit is not reached, contarhination will travel

past the' motitor wells; as' the' company- doéd not have to také action’ until the uppet

' Gonfrol limit ig'excesded. GCGCD notes ‘thiit the- EPA recomtmends fiibiiitoring both for
= a gudden incréase-atid 4 pradial increas€ 1n Bontdmination usihig the Shéwhatt-cumulative
% suim cotitrol chart (Shewhart-CUSUM Control Chart).'® GCGCD-deseribed the use of
- this’ rethod and prowded #n example using chloride data from rhertifor wells BMW-18
A ol 22: The plirpose of the ekaimple was to. ilngtiate that tising & control chart
- methodology would result in declaration of an excursion for chloridés while use of

UEC’s proposed method (upper cotitrol limit = 1.25'% largest chlotide valhis, or 209
milligrams per liter) would not result in, deciaratlon of an excursion.

To construct the control chart, it appears GCGCD assumed the respective chloride values
for each of these five wells'" represented the initial average value for chlérides in each
well. Then, GCGCD agsumsd the chloride values in each well increased over time, but
not in exceedence of 209 mﬂhgrams per liter (mg/l). Although the assumed itidividual
chlunde values d1d not exceed 209 mg/l; the CU SUM eventually dld

According to GCGCD this hypothetlcal example indicates that mining fuids could be
traveling past the monitor well ring and affecting groundwater ocutside of the proposed
aquifer exemption area without declaration of an excursion. GCGCD further states that
this situation has important implications for obtaining an extension of the requested
aquifer exemption because this undetected contamination will affect future baseline

1% \JUREG 1569, page 5-41.
W6 1 A 1992, Statistical Analysis of Grownd-water Monitoring Data at RCRA Facilities, Draft Addendum
1o Interim Final Guldance
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sampling performed outside of the monitor well ring, resulting in higher restoration

valnes and a manipulated basis for an aquifer exemption.

Response 84 a :
The TCEQ rules under which the Exscutive Director evaluated this application do not

specify a particular method or parameters that must be used to detect excursions; rather,
‘the rules require that the permittee prevent off-site migration of fluids, leaving flexibility
as to the method and parameters appropriate to the specific site. Chlorides have been

used as an excursion indicator at mumerous i sify Uranfum mining sites in South Texas, |

and have proven to be a reliable indicator of excursions.'® At sites where multipie
indicator parameters were used, all -excursions were -identified by chlorides or
conductivity, or both. In addition to the parameters, the method used by UEC has proven
a reliable method under similar geologic conditions. The Executive Director appreciates
GCGCD’s hypothetical example, but notes that the specific data used to construct this

example was not provided. Therefore, the Executive Director cannot assess the validity -

_ of this example.

Cémment 85

GCGCD commented that the respective locations for the production zone monitor wells -

are not appropriate for detection of excursions. GCGCD notes that using UEC’s

estimates of 7.9 feet per year'® for groundwater velocity, it would take mining fluids 50

years to reach one’ of the production zone monitor Wells, which are 400 feet from the
edge .of the production area. Lynn and Ginger Cook expressed the same -concemn.

GCGCD questioned how this situation allows for detection of an excursion during the -

zone monitor wells must be placed sufficiently close to the production area to be
effective, and that UBC should not be allowed to use the maximum allowed distance

from the production area without providing justification for using the maximum distance -

aliowed by rule.'? Richard Bettge commented that at the rate of groundwater movement
it could be over ten years before anything is detscted in a monitor well.

Response 85 - - |
Under normal flow conditions, which UEC estimated to be about 7.9 feet a year, it would

take groundwater about 50 yearsto flow the 400 feet from the edge of the production area

to a production zone monitor well. However, during mining operation groundwater in
the production area will not flow under ambient conditions. Pumping water into and out
of the production zone of the production area will change native flow rates and gradients.
The monitor wells are present to detect changes caused by mining operations. Placing
the production zone monitor wells closer to the production ared would be problematic
because for some distance ontward from the edge of the production area, the pumping of
production wells will cause groundwater to travel toward the production area. Therefore,
the monitor wells must be placed a sufficient distance from the edge of the production

108 1 » Executive Director notes that the sroundwater will be menitored both for chlorides and

conductance, not just chiorides.
M2 GCGCD noted that they do not necessarily agree with this groundwater velocity.

11030 TAC §331.103(z).

-6 -

mining operations and allew:timgly -corrective action.- GCGCD stated the production-



ares so they are located outszde the area affected by produc"non wells i the' production
Carea. It is this mwardly—dmcted flow of groundwater that helps protect outlying
groundwafer from contarnifiation by migrating rinihg fluids, Monitot wells are still
required, however, to protect agaifist the possibility that the injection of mining fiuids
 may inadvertently dirsct gfoundwater flow outward froin thHe producﬁon areq, resultmg in
. groundwater flow that is faster than the natural gradient, - The Executtve Director
reviewed the application and concluded that the proposed production zone mdmtor wells
meet the rule reqmrements of 30 TAC §331 103

Cornmeént §6 o ' '

' GCGCD comtnented that there are no data’ ot tonitor wells to protect the underlying
Sand C. Lynn and Ginger Cook questioned why there is no requirément in the proposed
PAA for moniforing of sands that underlie Sand B, the production zone, and noted that
groundwater can move vertlcally as well ag honzontally BC commented that rnomtor
~ wells should be required in sarids that imderlie Sand B, although BC acknbwiledged the
regulations do not speclﬁcaﬂy fequire monifor wells in afuifers- undeiljiing the
production zone. BC cmpha51ze=d that these underlymg sands are part of the Evancrchnf:
' Aqucr and should hot be 1°nored with regard fo groundwater mcmtomng

Response 86 S : I

'As discugsed in Response 59 ’che Executive Director’s review of the apphcaﬁon indicates
monitoritig'of S8and C, W]:uch underlies the production zone (Satid B) 1s nbot wirpanted for
" two reasons. First, the cross secfmnsl and geophysma[ well: lcrgs in'the application
inditate Satid B is underlain by a* ¢8ntinnots shale layer that isolatés Sand B from Sand
C ¥ =Secotids¥water levels i1 two~wells compléted i Sand C, RBLE-3 -and RBLCH,
remairied uhehdnged'? ‘during the PA-1- Plirip test, despite the fact that each well is
'Wﬁ:hm aboiit 100 feet of PTW-1, which was pumped during this test o

Comment 87 B A
GEGCD commented that the results of hydrauhc testmg may indicate: the existence of
hydraulic connéction between the produttion zone within the production area and the
‘production zorie monitor wells, but these results provide no information: on frave] time of
contaminents due to solute transport velocity. E

‘Résponse 87

The purpose of the pump tests is 0 Venfy that there is a hydrauhc ‘conziedtion in the
production zone from thé production area oufwards te the motifter Wwells; and 1o
demonstrate that theie is 6t hydraulic cénhedstion between the production’ zome and
nonproduction zone units. It is not the purpose of these tests to determine the sohute
transport velocity of various groundwater quality parameters. With regard to solute
tramsport velocity; ohe desirable characteristic for an excursion indicator parameter is that
it is conservative with respect to solute transport; it travels essentially -at . thé rate of

1 JEC PAA] application, Figures 3-2 through 3-3a.
”':’ UEC PAAT application, Ap_pendix C -



Ty

groundwater flow. The use of chlorides and conductivity as parameters will provide the
earliest indication of an excursion. '

Comment 88 '
GCGCD and Blackburn Carter (BC) commented that UEC is required to demonstrate that -

uranium mining solutions will be restricted to the production zone within the production
area, and noted that GCGCD commissioned a groundwater modeling study that brings
into question the confinement of mining solutions at the proposed site. GCGCD stated
that UBC has not answered with a2 modeling study, and has proposed minimal
groundwater modeling to detect the excursion of mining solutions.

Response 88

The Executive Director’s review of UEC®s PAA] application indicates that all applicable
regulatory requirements have been met. The presumes the comment refers to the study
conducted by Daniel B. Stephens and Associates for GCGCD. A copy of this report was
provided to the Executive Director’s staff by the District at the January 24, 2008 TCEQ

" public meeting held in Goliad, Texas. The study involved a numerical simulation of the

behavior of injected water into a zone that appears o be equivalent to Sand A, although

" the Tesults of this study did indicate migration of injected fluids to a low'e,r' zone. As

discussed in the Executive Director’s Response to Public Comment on the Class I

 injection well area permit application, the Executive Director considers this study to be

useful in a general sense, but notes the assumptions on which this modeling was based do-

not include site-specific conditions. Because of the general nature of this modeling, the . -

Ixecutive Director capnot conclude thai-groundwater in the. four sands of the Goliad-- .
Formation at this site are in hydraulic-communication. - .- .. o

UEC performed two pump tests at +he- site to determine the degree of hydraulic

" ‘connection within the production zone (Sand B), and the degree of hydraulic commection.,

between overlying Sand A and undertying Sand C. The results of those tests, presented
in Section 4.0 and Appendix D of the application, indicate good hydraulic connection
within Sand B and no hydraulic connection between Sand A and Sand B, or betwee

Sand B ard Sand C. : -

Comment 89 ' .
Richard Bettge commented that the PAA should require two monitor well rings aroun
the production area. The first ring should be situated 400 feet from the production area
and the second ring should be situated 400 feet beyond the first monitor well ring. Lymm '
and Ginger Cook cormented that in addition to the proposed momitor well ring, there
should be two more rings of monitor wells, ptaced 100 and 200 feet, respectively, from
the edge of the production zone. The Cooks also commented that data from these inmer -
monitor well rings should be made available to the GCGCD and to the TCEQ.

Response 89 » _
The Executive Director reviewed UEC’s PAA application and determined that it mests

the requirements of 30 TAC §331.103 (Relating to Production Area Monitor Wells) for
monitor well locations. Additionally, in response to the TCEQ’s January 23, 2009 notice
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of- deﬁclency letter UEC added two additional monitor wells along the southeast
(downoradxent) side of the proposed production area. These two additional wells.
designated GW-1 and GW-2 are between the edge of the producuon area and the monitor
~ well ring.! H4 There are no tule requitéments for a second morutor well nng Surroundmg
the first ring of production : zone momtor Wells :

Comment 90

Richard Bettge commented that the PAA should require that the momtor wells be
~ equipped with double locks so that the wells can only be sarhpled thn both parties are
present to split samples. Similatly, Roland Burtows asked if UEC will allow a double

Tock systerh so that a water board representative is presefit diring samplizig. Brenda Jo
Hardt asked if the TCEQ could reécortunend some type of dotible lock system on the
tnotitor wells, as such 4 system would not allow UBC to sample: the wells unless the
* GCGCD was present The Béttges emphasized that. thhout mdependent testing and
 monitoring of the miririg process important quallfy control 1ssues may be oveﬂooked in
o the mterest of reducmg costs'to mcrease pfoﬁts P o

Response 90

 Although the Executive Director EnCOUrages operators fo uSe appropnate measiires such
as locking well caps to becure monitor wells from tathpering “or the inadvertent
‘tritroduction of ‘contaminants, the Executive Director does not recommend double locks,
~with the purpose to dery the operator § acoess to the monitor well unlegs a representatwe
frcm the G@GCD of the TCBQ i§ presept, Momtor Wells must be sampled a minimum
TEF toicé d thohtl S dnd TCE does Hot pétticipats n routine groundwater sampling at
- this frequency Furthermore, e Executive Director doesnot have'the aufhority to grant
permission to individuals to entér privite property to take groundwater samples If UEC
"~ obtaing 4 radioactive materials license, UEC may be reqitired to’ de;mgnate restricted areas
where access is controlled to protect individuals from indue risks to expdsure to radiation
and radioactive materials. If ficensed, UEC will also bé required to implement controls to
prevent access fo certain areas by visitors as part of the radiation safety program.

! Comment 91
Rlchard Bettge commented that each sand layel Should be sampled in each momtor well.

Response 91 o

In accordsiice with fhe requirerients at 30 TAC §331.103 (Relatmg th Production Area
,Momtor Wells), mionitor wells mivst be installed and operatéd in the production Zzone and
in all freshwater aquifers ovetlying the production zone. Although not specifically
required by rule, the Executive Director, would, if necessary, require’ ‘the iristallation and
eperat:lon of rhonitdr ‘wells in -sands undcrlymg the production zdre. E—Iowever, the
Execitive Director does not agrse that all saids within a prodéichich arca” stould be
sampled in edth monitér well: The wmonftor well§ are scrééhed for 4 particilat purpose.
The production zone monitor wells are screened in the same sand layers in which
production occurs because they are established to detect excursions of mining fluids

1 See Figure 1-4 of'UEC’s PAAI apphcauon
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outward from the production ares. The non-production zone monitor wells are screened
in sand layers above the production zone to detect vertical migration of mining fluids.
Sampling from each sand layer would thwart the intended fimction of the monitor well.

N. CONTROL OF MIGRATION

- Comment 92 : -
Robin Sherwood commented that Production Area 1 is within the Evangeline Aguifer,

and that drawing lines on a map to exclude or avoid existing nearby wells in no way stops
contaminants from migrating out of the production area. Ms. Sherwood emphasized that
there are no barriers in the water flow of the Evangeline Aquifer; therefore UEC cannot
control the movement of contaminants from the production area into adjacent parts of the
aquifer. David and Carol Warren asked what will be done to insure mining fluids and by-
products are not leaking into other water-bearing sands and that they do not migrate
downdip within the production zone. The Warrens.also asked who would be monitoring
for migration of mining fluids from the production zone within the production area.

Response 92 ' ‘

If the Class III injection well area permit and the PAA are issued, and if the aquifer
exemption is approved by the EPA, UEC will be required to confine mining solutions
within the atea of designated monitor wells. Migration of mining fluids is controlied
through well spacing and by withdrawing more groundwater than is injected. This results
in the miovement of groundwater from the inmjection wells to the production wells,

‘preventing the injected fluids from migrating out of the production area. The.natural- .-

characteristics of Sand B.also will help prevent migration. Geolegic information .
included in Section 3.0 (Production Area Geology and Hydrogeology) and in Section 4.0
(Hydrologic Testing) of UEC’s PAA appiication, shows that Sand B is continuious across
the mine arca, and exhibits good hydrologic connection across the mine area. These
characteristics enable UEC to more easily predict the movement of injected mining fluids
and ensure that any excursions will be intercepted by monitor wells.

The oxidizing nature of the injected fluids results in uranium and-other constituents being
dissotved from the aquifer material. After mining is complete, the oxidizing environment
created within the mined zone remaips. Aquifer restoration will lower the level of
oxidation within the mined zone, but oxidizing conditions may persist to some degree.
Under these oxidizing conditions, certain congtituents can occur in the groundwater in
higher concentrations than would oceur under reducing conditions. Outward from the
mined zone, naturally-occurring reducing conditions will prevail. As groundwater
" migrates from the mined zone, it will encounter these reducing conditions, and the
concentrations of the constituents dissolved in the groundwater will be reduced o
background concentrations. ' : »

Finally, UBC will monitor the production zone (Sand B in this case) and overlying Sand
A to detect the migration of any mining fluids from Sand B within the production area. If
mining fluids are detected in any of these wells, the operator must, in accordance with the
. requirements of 30 TAC §331.106, take actions to confine the mining fluids to the
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production zone within the production area. Possible actions that might be taken include
increasing the amount of bleed water, or the installation of additional production wells in
the area of the excursion. The purpose of both actions, either separately or togethes, is to
induce groundwater to flow toward the prodiiction area, rather than outward from it.
Once mining is complete, the aqulfer most be restored in aecordanee Wlth the
reqmrements of 30 TAC §331 107.

Coment 93 ’ ‘

" GCGCD expressed the coricern that 8 1% bleed is grossly madequate 6! control

~ éxcursions and asked what science was used to venﬁf that this level of bleed was
adequate baseci on lodal hydrology

Response 93

The permittee is requzred to confine the ‘mining solutions to the produeﬁoﬁ Zotie within
the production atea. Mamta}ning a bleed is a method for cotitaining the mining golutions
to the predue’clon aren. The Executive Direcior believes the proposed’ bleed rate is
adequate to contaln mining solutions, In addition, the permittee has financial incentive to
contain mining solutions thtotigh well control and bleed to assure their recovety of the
utanium. It is not in the permitiee’s interest for uranfum that it could sell to be lost
- through ex¢ursions: A bleed.is necessary to direct the mining. fluids from each Injection
well to the production wells. The Executive' Director is not aware of any specific
conditions- at- the ‘proposed site «that would indicate & 1% bleed is madequate for -
‘Gomtaining the mjected minthg: ﬂmds*to Sand B within the production atea.” There are no
specxﬁc regulatory réquirements for” an ‘operator 16 maintain 2 bleed af i ity Uranium
- mings t Texds, although a bleed of 1% typically has been used,™® ahd ‘the propesed
Class 1]11 injection Well area pérmit include$ a reqlirement for UEC to’ Haifitain a
bleed.

Coxmment 94- ' ' S :
GCGCD commented that UEC’S assumpﬁen that puinping ohe percent rore wafsr within
the ininitig area than is withdrawi (“bleed™) will not nedéssarily resulf in hydraulic
containment of the mining fluid: According to GCGCD, hydraulic capture is dependent
on several faetors, including well spacing; injéction -and pumping ratés, hydraulic
gradient, and local hydrdgeologic conditions. GCGCD hoted that UEC ant1c:1pates
operating 192 wells in the production zone, but provided no informstion on well spacing,
. injettion and puiping Tates. ' GCGCD: stdted that Hialfiple references aré available that
- indicate a one percent bleed is the lowest value necessary 1o achieve corifainment, and
that a bleed of three to five percent, or greater, may be required to achieve complete
hydrauli¢ contaihment: of mifiing fluidé. GCGCD fiirthsr commented that the TCEQ
shonld ot simply accept a one percent bleed as bemg adequate for containment of
menU‘ ﬂUIdS i T C N R o .

16 K ohler, D. P., 1984, Underground Injection Operations in Texas, Tex. Dept. Water Res., Report 291,
?age-tluﬂ.
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Response 94 ' _ .
As discnssed in Response 14, a bleed of one percent is typical for in sity uraniwn mining

operations in South Texas," although the Executive Director notes that a publication
provided by Dr. Douglas Blanford refers to a bleed of five percent.'® TCEQ regulations
that apply to i situ mining do not address the amount of bleed water produced at a
facility. An operator is required to confine mining fluids to the production zone within
the area of designated production zone monitoring wells, " and this is accomplished in.
part by maintaining a bleed. If a one percent bleed is insufficient, then UEC will have to
adjust the bleed. UEC provided an estimate of the number of injection and production
wells that will be needed to mine the wranium mingrelization in the proposed production
area in order to provide an estimate of plugging and abandonment costs as,is required
under 30 TAC §331.143. This estimate is used io determine the amount.of financial '
security that UEC must provide for plugging and abandonment of wells, as required
under 30 TAC §331.109(b).

v

Comment 95 ' . | .
According to GCGCD, UEC’s proposed method for determining an upper control limit

for each of the two proposed indieator parameters, electrical conductivity and chlgrides, -
which is to multiply the highest value by 1.25, is inappropriate in that it will allow for-a '
significant amount of groundwater degradation outside the production area prior to
determination of the presence of an excuwrsion. GCGCD stated that this method is
particnlarly egregious for monitoring in‘Sand A, for which UEC has proposed an upper
cortrol limit of 730 mg/1 for chlorides. GCGCD expressed the opinion that these values -

for upper control limits will not result in effective and timely detection of an excursion,~ “~ -

as is required by regulation. oo avE

Response 95 : L , .
The method used by UEC, which is to take the highest value of the contro] parameter and
multiply it by some factor is one of the methods suggested by the NRC.*  Once
_established, this vahue is used throughout the duration- of required monitoring; it 1s never
recalculated. UBC muliiplied the highest chioride value, 584 mg/l by 1.25 for an upper.
control Lmit of 730 mg/l for Sand A: Available historical data indicate that for chlorides
and conductivity, this method (1.25 x highest value) has been successful in detecting
. excursions at South Texas in sity uranium mining sites. The Executive Director
determined the proposed control parameters meet the requirements of 30 TAC §331.104.

Comment 96 ‘ : _ : .
Richard Bettge commented that the PAA should include a requirement to balance the

- flows of injection raies and that such balancing should be on a “Jateral by lateral” basis
rather than a balance of the total mine. '

V¥ onler, D. P., 1984, Underground Injection Operations in Texas, Tex. Dept. Water Res., Report 291,
age 4-8. _ '

?]9 Blandford, Douglas, 2007, Uranium—is the Next Boom Beginning?, New Mexico Earth Matters.

12030 TAC §331.102.

121 RC, 2003, NUREG-1369, page 5-41.
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.Response 96

The Executive Director presumes the commeriter uses the ferh “lateral” to refer to the
piping that can connect severdl injection wells to the main feed line from the processmg

. plant, or to the piping that cin cotinect several producﬁon wells 10 the main line going to

the processing plant. The Bxecutive Dirsctor notes that UEC is not. allowed to operate
the injection and production wells “in balance.” In accordlince with the teqmrements in
Provision' V.C: of the dtaft Class ITI mJeCTIOﬂ well ared pérmiit, UEC is réquired to

- withdraw more water than is injected, rather than o operate the system is| 'balance (that is.

so that the injection rate equals the withdrawal rate).

Comment 97 .
Roland Burrows asked if monitor wells Would }Je saxnpled property. =

Response 97

* The draft Class ITT injection well area parnut mcludes requlrernuants122 1o ensure wells are

sampled properly. Under provision V.F. of the-draft Class IIT UIC area permit, prior to
sampling, each well must be purhiped until the prodiicsd water is free of mud and foreign
material and conductivity nd pH have stabilized, and samiple presérvation, analysis, and
analyucal quahty control must bc in accordance with approved EPA methods

0. SPILL AND EXCURSION RESPONSE AND CLEAN UP

 Comment 98 B ' -
- Ted Lohg asked *What 1mprovemehts hdve been made o ths pifesdnd’ adhesrves used for
~gbove-ground piping, to prevent spills. He also addked -wht -examples of these

1mprovements guatantee no lmes will ever brsak or be broken resultmg ina spﬂl

Response 98

The materials used for the above-ground piping are addressed in the apphcauon for a

radicactive materials license, vhich UEC has submitted and cerréntly is under technical
review. The licénse application indicates that the well field. ttunk Hties are to be
constructed of 8 fo 10-inch diameter high density polyethylene (HPDE) pipe. Joints in
the HDPE lines are fusion welded, and no adhesives are ufilized. This construction is
standard practice in facility desigil and has been approved at other facilities that use
corrosion-resistant pres$ure pips. Spill prevention and spill response also are addressed

_in the license application. The purpose of the tequiremeérits for pipe design and facility

operations is to prevent spills and to minimize the affects of a spill when one occurs.
However, the Executive Director canmot guarantee that a spill will not occur,

Comment 99

.....

natural habltat of the bald eagle, ﬁsh and other w1ldhfe

122 Mypenfs TTRE Clage TH U1 avea nermit nrowieinn V F



Response 99 : .
Spill response is addressed in the application for a radicactive material license. UEC has

submitted an application for a license, and the application is under technical review. In -
general, all spills must be addressed immediately to prevent damage 1o the environment.

Jn sity uranium processing facilities are designed and mamaged to prevent release of
materials to the environment. At UEC’s proposed facility, all iquids, inclading chemical
and mining fluids, will be managed in tanks. The entire processing area will be built on a
concrete pad, with curbing and sumps to coritain leaks and spills.

P. CONTAMINATION OF SURFACE WATER, AIR, AND SOIL

Comment 100 '
Thomas and Mary Anklam expressed the concern that wranium mining will result in
pollution of the air, water, and soil. They noted that the land in the vicinity of UEC’s
proposed site has a gentle slope, and surface water will flow from the uranium
" exploration area info nearby creeks. Richard and Catherine Bettge commented that their
property extends to Coleto Creek, which they use to water their Hvestock. The Bettges
expressed concern that contamination of this creek by mining and restoration activities
may result in health problems for them, their cattle and for wildlife. David and Carol
‘Warren asked what can be done to stop surface comtamination before it spreads. They -
also asked who would monitor surface contamination. C
Response 100 L L . o
The PAA, if issued, would not authorize any discharge of waste to surface waters. Issues
related to rumoff from exploration activities are regulated by the Railroad Commission of
 Texas, not the TCEQ. However, the Execitive Director recognizes that the proposed
mining area is in-the watershed of Coleto Creek, and that surface contamination
anywhere within this watershed could be transported by runoff to Coleto Creek. Potential
surface contamination associated with mining activities at the site would be from spills of
. mining fluids or wastewaters at the processing plant from one of the proposed Class 1
injection ‘wells. Requirements for comteinment of these fluids are addressed in the
radioactive materials license. Requirsments for any umits used to store wastewater prior
to injection that are not regulated under the license would be addressed in the Class T well
permit. Generally, the occurrence of spills is minimized through design and operating
requirements that apply to the processing facility and units authorized under a Class. I
well permit. Spills may occur, however, and therefore these design requirements include
secondary containment, sach as curbing and sumps to capture spilled flmds before they
can be introduced into the environment. ' . :

The Executive Director is aware that the RRC investigated UBC’s exploration. drilling
activity in regards to surface gamma radiation. It is the Executive Director's
understanding that this gamma ray radiation was due to uncovered drill cuttings, and that
the matter was addressed to the satisfaction of the RRC. This gamma radiation most
" likely was from the presence in the drill cuttings of various daughter products from the
decay of uranium. ' '
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“Surface momtonng is addfessed il the Radiokctive Materials License apphcatlon UEC
has submiitted a lcense application to the TCEQ; this appheatlon presen’dy is under
technical review. ‘The licttisé would establish the requiremehits ‘for inspection of
retention systems by the comahy and the réquitements for teporting dnd remediation of
spills. s e . . :
Comment 101 - _ :
The Bettges expressed concern that airborne contaminants from thé'&ite woild be carried
to their property by southeast prevailing winds, Richard Beltge comimetited that radon
leveld should be monitored 4t the processing plant. Roland Burrots asked if radon
monitois would bé installed and operated at fhe proposed processing plant. Gene and
- Reta Brown expréssed concern dbout the reléase of radon gds from the pFocessing
. fapility, whick could tiavel to thefr propeity.- Brerida Jo Hardt stafed that southieast winds
~ fromm UBC’$ production area will substantially inicrease levels of canéer-causmg tadon in
the air.’ Ted Long asked what baselinie air-quality samphng ini the aréa will be done prior
16 mining, ahd how will air quahty reqmrements be enforced =

Response 101 '

The Underground Injection Control program rules for in Sifu mml.ng do niot address air
emissions, A permift-by-rile (#86882): that authorizes étnissiotis from the proposed
facility was issued to UEC on Jamuary 15, 2009." UEC has subnitted ah application for a -
radicattive matérials licerige for {His site, and thiis-application currenitly is under technical

" fevicw. - Watket ‘gnd Public expoure to radon-of other sources of tadifiadtivity are

‘addressed- undetrithe radioattive: mitstials license, which limits the dose frotviadon and

~ other sources of radiation to'5 rem-per year for occupational exposiite and -100 millirems
for individual metnbers of the piiblic. The license would also sddress radon and: radmtlon
mohitoring requuements ' .

Comment 102 ¥

Blackburn Carter (BC) noted that the doanradmnt boundary of the proposed mine site is
circuinseribed by Fifteeri and Bighteen Mile creeks: Given this situstion, BC expressed
the opinion-that the PAA application and the Class III.UIC area betinit application should
fully characterize the interaction of the surface water in these creeks with the Goliad
sediments within the site area. BC emphasized that this characterization should include
detailed information about faults at the site with respect to the proposed PAA., BC also
stited the streafivs, fankty, active mining process and proposed restoratzon process should
be modeled using a comprehenswe gcenario matrix. - R

' Response 102 : g =

The Exeeitive' Diréctor: remewed the contents of the apphcatlon o determme their
compliance with the applicable state laws and rules. There are rio provisions thdt require
the applicant to characterize interaction with surface waters. Protection of surface waters
is subsumed in the requirement to confine mining solutions to the production zone.'* The
Executive Director found that the application meets the rule requirements.
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The Executive Director does not agree that there is interaction between Sand B, which
contains the proposed production zome for Production® Area 1 and' Fiftsenmile and
Fighteenmile oreeks, for several reasons. First, both of these creeks are represented as
intermittent streams on the USGS topographic quadrangle map that includes the area of
the proposed UEC site (see the Ander, Texas USGS Topographic Quadrangle Map,
1963)—that is to say, they do not flow throughout the year. - Second, regional
groundwater ‘flow is to the southeast, which places Fifteenmile Creek hydraulically
" upgradiet of the site. Third, within the graben area, where the Sand B orebody in the
production area is located, Sand B does not crop out at the surface. Fourth, Sand B does
not intercept the channel of Bighteenmile Creek, which is south of the site. At the
proposed 4pr_oduc*tion area, the top of Sand B is at a depth of about 152 feet from the
surface.'**  The maximum surface elevation at the proposed site is about 245 feet above
sea level, placing the top of Sand B at an elevation of about 93 feet above sea level at the
proposed production arez. The lowest elevation of the Eighteenmile Creek channel south
(downgradient) of the propossd production area is about 150 feet ahove sea level
Groundwater in the production zone in Sand B would not migrate upward to meet the
lowest elevation of Eightéenmile Creek. T :

Q. RESTORATION OF THE AQUIFER: FEASIBILITY AND ENFORCEMENT

Comment 103 : o ] : : ‘
CBGSC asked what assurance there is that UEC’s restoration efforts at PAAT will be
more successful than the almost total failure of past restoration efforts in other Texas
counties. Joan Fabian, Jacqueline Fonseca, Carol Fulten, Veronica Galvan, Cheri Hart, - -
Donna Hoffman, Lois Eaff, Kermeth Tzumi, Steven G. Kellman, Barbara Alien-Lampley,
Judy Landregs, Philip LeMessurier, Kathy -B. Newman, Wayne Owens, Catherine
_Schmeider, Ed Sonnen, Mark Sprinkle, Rebecca Sprinkie, Ryan Sprinkle; Mobi Warren,
Kelli Wilder, and Paul Fitzpatrick requested that the TCBQ deny UEC’s application for
PAAl because the uranim mining industry has consistently failed to restore
groundwater to pre-mining quality in areas of south Texas where in sifu mining for
arapiwm has occurred. Richard and Cafherine Bettge commented that groumdwater -
quality and quantity will not be restored to baseline levels after mining is complete. Paul
Fitzpatrick commented the groundwater in the area to be mined will be contaminated and
never cleaned up. Vicky Gutmann commented that uranium companies have not cleaned
. up mining sites in the past and have shown no indication they. will conduct their
operations differently in the future. Ms. Gutmenn emphasized that uraniom mining
compariies in the past always requested variances from aguifer restoration requirements,
and that these varances were granted by the TCEQ. Ronnie Primrose stated: that it is 2
well-known fact, recognized by the uranjum mining industry, that it is impossible 10
return the groundwater in the mined aquifer to pre-mining quality, or even to 2 usable
quality. Cyrus Reed of the Lone Star Chapter of the Sierra Club commented that many
members of this organization are concerned -about the proposed PAA because of the
historical lack of success by the uranium mining industry in restoring groundwater
quality in the mined aguifers to theix pre-mining quality. Mr. and Mrs. Manifred

24 (JEC PAA] application, page 3-3.
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Scheurich expressed the concern that the mining mdustry historically has been unable to
" restore the groundWater in mined aréas o its pre-mining quality, David atid Carol
Warren stated that it 15 a well known fact, admitted by the uranium mdustry, that it is
impossible to restoré the groundwater in a mined aquifér to its pre-rmmng quality, or
even to & usable quality, which results in large athounts of wafer beihg ruined for
génerations.  Richard Bettge commented that pre-mmmg levels should “bé strictly
‘enforeéd for groundWater restoration and that ho variance ghiould be allowed. < Ted Long
stated that the TCBQ hag refaxed restoratron standards m. the past, and asked if the TCEQ
'wﬂl do so again for UEC '

Response 103 ' Co ' )
"The Execufive Director acknowledges that that mining compames have rarely succeeded
in restonng grounfwater in ‘niined- aguiifers to pre-tmmmg conditions, aid that the
“comumission has approved amendments 10 “regtorafion -values of production area
authorizations for various. constrments and paramsters in the grouudwater however the
- Executive Director does not ggrée that restoration efforts at othler’ fm siti inrind mining
operatmn in Texas have been a failure. Data from aquifer restoration efforts at other in
sty mining operations in South Texas confirm that restoration to défertiitnéd pre-mining
" groundwater conditions for all constitnerits and parameters has been achieved at one
- production area on ong of these sites. Reéstoration efforts at"all: other: sites improved
groundwater quality by lowering the concentrations of constituents and have reducsd the
radmactmty associated with radionniclides ih the groundwater, but not-all-were lowered
“to pre—n:m'nng Tevels, despite continued - eff@rts by sité-opérators. Evéfitually, at each of

“y- these -sifes, & de’clsmn Kall 10" be fidde "s to whether confinfied réstoration efforts (and
~ziv continued energy and water use) justified small | mlprovements qn Wa‘cer— quahty ‘Wrthm the

.- portron ofthe aqulfer bemg restored

The Executive Director cannot p‘rwlde ‘absolute assurance that UBC®s restoration efforts

" -will result in restoring the groundwater in Sand B within the- propased produetion area to
the established pré-mining quality for-all constifuents iisted in the PAA restotafion table.

. However; the Executive Director antmrpates restoration will exceed historical tesults for
" three reasons. First, rectnt rule chariges™ will fesult in bettsr estimates of Pré-mining
groundwater qualify to begin with. - Under 30 TAC §331.104(c), baseline muist be based
on. a nunimum o6f five wells or one well for every four acres of prodiiction area,
whichever is greatef. Prior to'the rule chahges, a sitiimum of five baséline wells was
required. UBC i$ basing pre-niining groundweter quality on data foni 18 baseline wells,
Alsa; pre-miring grounidwater quality now must be based on data. from wells completed
in the production'zone within the produiction arés: - Undér the previous tules, baseline for
each constituetit was the lafger average value from either the baselifie wells or the
monitor wells. Secod, reverse osmosts, which is used'to remove contarmifiants from the
groundwater, will be tised both dirltig mining and dtting testoration. By usitig reverse
osmosis during mining, UEC will limit the increase in concentration of contaminants as
mining progresses, rather than allowing them to increase until restoration is initiated.
Third, UEC has stated that restoration will begin as soon as hydraulic separation can be
established between the mined portion of an aquifer and the portion that is currently
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being mined, rather than waiting until the entire production area has been mined. ¢ By
beginning restoration s soon as possible, UEC will have more time to evaluate and, if
necessary, adjust restoration methods, '

- The Executive Director does not agree that allowing amendments to restoration tables has
ruined large amounts of groundwater for future generations. Based on the historical data
referenced above, the pre-mining water quality in all of the uranium production areas
approved in Texas did not meet primary drinking water standards.

Restoration table values have been amended by the TCEQ pursuant to ar application to
. amend the production area authorization through the process established in 30 TAC
§331.107(g)1) and (2). An application to amend the restoration table values of a PAA is
subject to public notice, opportunity to provide public comment, and an opportunity to
request a contested case hearing. , '

Comment 104 ' :
" David and Carol Warren asked what can be done to clean up the aquifer. They also asked

what agsurances there are that a mining company will clean vp a site and restore the .

aquifer once mining is complete, They further asked how clean-up can be enforced, and
how they can be assured that groundwater standards will not be lowered, allowing a
rmining company to avoid clean-up, as the TCEQ has doné in the past. .

Response 104 ' : : ' S
Once mining is complete, the operator is required to restore the groundwater in the mined
portion of the aguifer to its pre-mining quality. 127 Also, the operator is required to
provide financial assurance for Tesioring the affected groundwater to its pre-mining
quality. PAAL includes’ a cost estimate ‘of $1,934,742 (in-2009 dollars) for the cost of
restoring the groundwater in the production arce. As a ‘condition of the radicactive
material license, the operaior must provide funds sufficient for aquifer restoration in an
acceptable financial assurance mechanism. In the event the operator does not restore the
aquifer in accordance with the applicable regulations, the TCEQ can use these funds to
restore the aquifer. ‘ . :

~ Methods for restoring a mined aquifer include groundwater sweep, - groundwater
replacement, pump-and-treat, injection of reducing agents, and bioremediation.
Groundwater sweep involves pumping water from the mined zone, thereby allowing
unaffected groundwater in the area surrounding the mined portion of the aquifer to flow
into the mined area, replacing the affected water. Groundwater replacernent is simnilar,
except the removed affected water 1s replaced by injecting unaffected water from another
mineralized, yet unmined portion of the aquifer. With pump-and-treat, the affected
groundwater s pumped to the surface, treated to remove containinants, usually using
reverse osmosis, and then re-injected. All three of these methods have been used with
varying success. Pump-and-treat is preferable because it results in the disposal of

significantly less water. The other two methods, injection of reducing agents and

126 [TRC CQlass JII UIC well application, page §-1.
13730 TAC §331.107.



' b1oremed.1at1on, are experimental and have not been used in Texas. The assumption with
mjec’ong reducirig agents (such as hydrogen sulfide) is that these agents will cause the
contaminants to precipitate from the groundwater and become itimobilized. In
bioremediation, nutrients are injected 'into the mined zone to promote"'incr’easjes in the
naturally—occurring bacteria populations, The resultant increase in bacteria results in a

 decrease i the concentration of metals 1 ’che groundwater although the exact

' mecha‘msm is not understood.'® -

The TCEQ has allowed rithing companies to amend their testoration fables fo taise the
restoration values for certain constituents. With: the excéption of one produtfion area
anthorization, ™ restoration tables of all other production area authorizations have been
amended., In rewemng a request for amendment to a restoration table the TCEQ must
" consider factors in 30 TAC §331.107(g)(1) such as efforts made to restore the
groundvater; costs of further effort; consumption of groundwater resotirées duting further
restoration, and the uses for which the groundwater is sditable, To allow an améendment,
- the TCEQ must find that reasonable efforts Bave beéd utidertaken, the groundwater
would be suitable for ariy vse to which it was reasonably suited prior to- ‘mining, and that
further restoration efforts would consume energy, water, or other natural resources
without prowdmg a correspondmg benefit. An amendment to a restoration fable is a
major amendment,° and is subject to public notice, opportunity for public comiment, and
opportunity for a contested case hearing, Ametidments 16 restoration tables.have been
: approve'd mﬂy after careful consideration of the factors and réquirements cited above:

' Comimént 105" ' f

GEGED. neted thatin the Fi ebrua:ry 19, 2009 response 1o TCEQ s notice- of deficiency
Jettet, UEC stated that a flate factor of 1.5 Was used in evaluating the proposed. factlity’s
fluid hendling capacity, but that on page 8-8 of the application, a flare factor of 1.875 was
used. GCGCD asked what science was used i¢ establish the flare factor.

" Response 105 - Lo

Flare factor is an estimétion of a volume of “watet that extends in the production zone
beyond the production aréa ised for estimating vohimes of water required for aquifer
restoration. From UEC’s apphoamon matériald, it appears that two different flare factors
were used fot estiifiating fluid haidling capacity and for caleulating the cost estimation
for aquifer restoration. The 1.875 flate factor used by UEC reflected in the cost estimate
for aguifer restoration is ‘within the general range accepted for the Goliad Formation in
South Texas: The Executive Director tecommends that the same flare factor be used for -
-estimating fluid handling ecapaeity and for. caleulating the cost estimation for aquifer
restoration. Neither the dtaft Class I injection Well arez permit-nor the draft PAA
establishies & limit for ﬂmd hendling capacity.

12 Hall, 8., 2009, Groundwaier Restoration af Uranium In-situ Recovery Mines, South Texas Coastal
Plain, USGS Open-File Roport 2009-1143, page 29.
% "Hearn Mine, Production Area Authorization §1941-031,
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Comment 106 . - )
GCGCD commented that the pore volume calculated did not include the entire thickness

of Sand B, and asked what science was used to support exclusion of a portion of the Sand
B from the pore volume calculation. GCGCD noted that UEC provided no modeling to-
predict the impact to water levels in the arce, and stated that modeling is required for
design assumptions for potentially higher remediation requirements. GCGCD also asked
what science was used to derive six pore volumes for restoration, what is the contingency
plan if more than six volumes are required, and does UEC have sufficient fluid capacity
to handle such a contingency.

Response 106
The pore volumes used by UEC take into account the thickness of Sand B that wil! be

affected by in siru mining, with an included a flare factor. In evaluating UBC’s
" assumption of six pore volumes for restoration, the Executive Director took imto
consideration that restoraon will begin as soom as hydraulic separation can be
established between the mined portion of the aguifer and the portion that is currently
being mined, and that prior to reinjection, mining fluids will be treated using reverse
osmosis to reduce the leve] of constituents or other paramsfers in the mining Ausd, !
Based on these considerations, the Executive Director accepts the assumption of six pore - .
volumes for aquifer restoration as reagonable, This estimate is used for planning
projected - water use to ensure the mine operation is designed with sufficient disposal
capacity and for cost estimates to establish required. financial assurance amounts.

Groundwater must be restored in accordance with the requirements of 30 TAC §331.017 .. .

regardless of the number of pors volumes it may actually take. to achieve restoration..
:Also, these estimates include a twenty pegcent, contingency over the specific estimated

In Section 12 of their Class ITI UIC area permit application, UEC committed to provide a
restoration demonstration within 18 months of the begining .of in sifu operations.
 Should the results of this demonstration indicate the assumed number of pore volumes

required for aquifer restoration is inadequate, the Executive Director would require the

~ . amount of financial assurance for aquifer restoration to be adjusted accordingly. In

. addition, under 30 TAC §331.143 a permittee is required to provide an annual update to
the cost estimate of the cost of aquifer restoration to account for changes in costs. Should
UEC discover new costs, such as an increase in the number of pore volumes needed to
restore the aquifer; UEC would need to update the cost estimate and provide additional

financial assurance.

Comment 107 © ° o | o |
GCGCD expressed the concern that insufficient water was allotted per pore volume and

that more that six pore volumes will be required to achieve an acceptable restoration.
GCGCD advocated the necessity of a water management plan to determine the
groundwater avajlability threshold before harm is done to the public water supply users.
GCGCD also commented that the availability of water must be verified before any

13 URC Class I UIC area permit application, page 8-1.
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'mining begins, s adequate quartities ~of gr.oundwater may not be gvailable for
unpredlcfed remeidiation requirements,

¢
1

Reésponse 107 o _

As discussed in Response 108, the Executive Directar accepts UBC's estimate of the
number of pore volumes reqmrcd for restoration as reasonable. There are no reguiatory
requirements for an in situ uranium mine operator to have a watet manafrement' plan to

ditermihe watér availability.

Commient 108 ‘

James Williams commented thet the usé of reverse osmiosts duting aquifer restoration has
not proven to be sufficiently effective in removiig contaminants to réstore “affected
groundwater 1o ‘baseline water quality. He rioted that resedtch is being condusted that

involves the introduction of rcducmg agents to the affected groundwater a.nd asked the

- following guestions:

How extensive dre figld tests usmg this technology? .

What mining compaties and in what locations is this method bemg tested‘?

How long has this method beeh used in the field?

What uriversities and scienfists, in addition to Dr, Lee Clap at Téxas A&M

University in Kingsville, Texas, presently are domg laboratcry research on the
sffectiveness of this method?

'%wwr

Response 108 ' :
"UEC has not- pmposed to mtroduce- reducing a,gcnts for aquifer restoration under the

" srprioposed Class I injection well area permit or PAAL-applicatiops. Dr: Susan Hall with

the United States Geological Survey in Denver, -Colorado, provided a summary of the
* resulfs of chemical reduction résearch,# Accordmg to'Dr. Hall, the resiilts are mixed
regarding the nse of chemital reductants to réverse the effects of oxidizihg lixiviant
. solutions-at in sity uranium mmmg sites. Dr, HaH provided the following mfori:na.ﬁon in
this open-file report

Type of -

Reductant  Sites Prosg Cong -

Hydrogen Smith Ranch, Wyo. (Good reducer - Volatile, difficuit to use,

Sulfide Irigaray, Wyo. g Well clogomg

' " Callins Draw, Wyo. ' '

Crown Boint, NM -

Soditm Crown Point, NM  Less expensive than  Overall mixed results,

Suifide = Highland; Wyo. ‘bioremediation - insufficient réducing
capacity, may produce

transitory effects

32 Hall, Susan, 2009, Groundwater Resioration at Uranium In-situ Recovery Mines, South Texas Coastal
F1¥ wien FTOFRE Minan Tia B rsmaet NN 7149 acnmn U5



Hydrogen Kingsville Dome, Good reducer 2009 pilot project-results not '
Gas TX ' available

The Kingsville Dome site is managed by URI, Inc. Dr. Kim Jones of Texas A&M
. University has been conducting research on iz sifu uranium mining, including
investigation of adding reductants to the mined zone to aid in aguifer restoration.”

R. FINANCIAL ASSURANCE

 Comment 109 |
Richard Beftge commented that a cleanup fund of $45 million should be established

before any mining occurs. Raymond and Karon Arnold asked if a dedicated fund has
been established to reimburse property owners for drilling and completing deeper water
-wells in the event UEC’s mining operations result in the lowering of water levels to the
extent water wells in the area go dry. The Arnolds also inquired, if such & fund has not
been .established, whether the TCEQ will require UEC to establish such a fund. John
Caldwell stated that the potential for permanent and irreversible damage presented by the
proposed mining operation warrants the establishment of an escrow account, Mr.

" Caldwell noted that sich account has not been established. Gene and Reta Brown asked if
a mining company is legally responsible for any damage they cause to other people’s
property or standard of living, and if sufficient bonding is in place to address cleanup of
the site and any damages they may cause to surrounding property. Ted Long asked if
UEC has provided funds for aquifer restoration. He also.asked if these funds would be
available prior to commencement of mining. Mr. Long further asked if a mitigation.fund
has been established to compensate landowners for damages they may incur from mining. .
M. Long inquired how large this fund was, and for what period of time it would exist. -
David and Carol Warren -asked how citizens can be assured the mining company will
financially settle any damages. : '

Response 109 _ _
Operators of in sity mining operations must provide financial assurance for phugging and
abandonment of wells and for aquifer restoration in accordance with the requirements in
30 TAC §§37.7021 and 37.9045(b), respectively. Additional financial assurance is
required under the radioactive materials license for decornmissioning of the surface
facilities. Financial assurance sets aside funds available to the TCEQ to perform well
plugging, aquifer restoration, and decommissioning should the permitiee fail to do so.
PAAI provides cost estimates of $1,534,742 (in 2009 dollars) for aquifer restoration and
- $173,519 for the plugging and abandonment of the injection wells, production wells,
monitor wells and baseline wells. Financial assurance must be established prior to the
commencement of mining. The permittee must review the cost estimates annually and
increase the amount of financial assurance, if necessary. However, the TCEQ has no
authority to impose a requirement to establish a remediation fund or a fund for
replacement of private water wells for the benefit of third parties. '

132 Jones, Kim, 2006, ISL Uranium Mining: Technological Advances and Challenges, presentation at
Uranium Information at Goliad Conference, September 21, 2006, Goliad, Texas
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A permLttce may be SIlbjGGT. fo civil Hability for damar,es caused 1o residents o
landowners. The draft permit spec1ﬁca11y provides that the permit does hot autharize any
injury to persons or property or an invasion of other property rights, or any, infringement
of state or local law or regulations 13% The TCEQ doés ot hdve _]Ul'lSdlCTllOIl over the
award of civil damages from injury to persons or property and cannot establish remedies
that may be avaﬂable to an mJured person should a corporanon d1ssolve or otherwise
" cease 16 cx1si:

S. ENFORCEMENT INSPECTIONS AN.D PENALITIES

" Comment 110

~ Ronmie Primiose cominetited that the T CEQ Iacks the powcr o enforce meaningful
" penalties oni inining companies that contaminate the envirdnmient or otherwise cause
damage Ronnie Primrosé fiirther stated that this lack of control by the TCEQ' allows the
niining comparny to destroy, with impunity, the environment and psople’s quality of life.
" David and Carol Warren cormmerited thiat inadequate tegulations and lack of power to
* enforce meaningful penalties for contamination and damages allows the minitg industry
to destroy the environment and quality of lifé witheut aty consequences, The Warrens
alsc agked who will enforce the regulations, and whether penalties will bé severe enough
to- detéf ioncompliance. They also asked what punitive damages cah be assessed in the
event of smface centammauon, and who decides what has been damaged. They also
asked what protection surrounding.landowners have, Richard Betige commented that
perialties for violations should beestablished and stlpulated before any, mining activity

occurs. Ted: Long asked what the TCEQ wﬂl do to moriter and enforce reguiatlons '

Respcmse 110

I the perriiits are issued; the TCEQ has the guthority to enforce the provisions of the
Class III irjjection well area permit; production area suthorizations, and the Radioactive
Materials License. Additionally, the TCEQ can enforce all applicable statutes and
rcéulaﬁons

Ih the event of a violation, TCEQ may issue #n enforcement order, under which the
operator would be required to pay a fine and, if appropriate, conduct cortective action to
bring the facility info compliance with all permits, tegulations, and statutes. The TCEQ
may seek administrative penalties’ of -up to $10 EJOO 4 day for-each violation and civil
penalties up to $25,000 a day for each violation," If the permittes fails to réfiit-the fine
imposed, the case is reférred to the Texas Office of the Attomey Gengral for collection.
Failure to comply with ‘an ordéring’ provision for cotrective action‘is an ihdépendent
violation and can résulf in addifional énforcement actions at the TCRQ. Alss; the TCEQ
can refer a case to the Office of the Attorney General, who may pursue an injunction to
require the permittee to perform the corrective action in the TCEQ enforeement order.

% JRC draft Class 1 UIC area permit, Prov;smn VII F,
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" The amount of the fine imposed in an enforcement case is determined by using the TCEQ

Penalty Policy in force at the time the violation is screened by TCEQ Enforcement
Division. The current Penalty Policy is available to the public on TCEQ’s web51te at
hitp//www. toeq. state.tx. us/comum _exec/forms Uubs/rwr,q—233

In addition to administrative penalties, a person may also be subject to criminal liability

for knowingly or mtentlonally violating a requlrement of the Injection Well Act, a TCBQ
rule, or a TCEQ' perrmt

Comment 111

John Caldwell commented that UEC's violations of its exploration permit with the
Railroad Commission should be considered. He alse stated that becanse UEC has a
history of violations and its advertisements often contain stafements that are untrue, the

company inspires little confidence.

Response 111
Texas Water Code §’)7 051 requires the. commission to find that the use or mstallatlon of

an injection well is in the pubhc interest prior to granting an application. 37 n

" determining whether the well is in the public interest, the commission must consider the '

comphance history of the applicant and related entities. %8 As required by statute, the -
commission has established a procedure for the preparation of comprehensive summaries

of an applicant’s compliance history, including the compliance history of any corporatlon R
or business entlt_v managed, owned, or otherwise closely related to an applicant.™ The
commission’s compliance history rules are in 30 Texas Administrative Code Chaptcr 60. -
The' comphance pemod that is teviewed:.consists of the five years prior to the date the

application is received.””’ The components of the compliance history are specified in-

" statute and rles and include “any final enforcément orders, court judgments, consent
decrees, and criminal convictions of this state and the federal government relating to

compliance with applicable legal requlremcnts under the jurisdiction of the commission -
or the EPA. M UBC’s compliance score is 3.01 (average by defantt). Under the current '
rules, the compliance hisiory does not include information related to compliance with
legal requirements under the jurisdiction of another state agency, such as the Railroad
Commission of Texas. Therefore, the Fxecutive Director is not authorized to consider
the applicant’s compliance history with the Texas Railroad Commission as part of the .
review of the PAA application. Because the Class III injection well area permit and PAA
application are subject to a contested case hearing, apy party may offer evidence on
UEC’s compliance history.

The Executive Director motes that the TCEQ does not regulate a company 5 press
releases, nor does the Executive Director’s staff review press releases.

136 Tex. Water Code §7.157.

57 ey Water Code §27.051(2)(3):

138 Tex. Water Code §27.051(¢ )(1).

139 Tex. Water Code §27.051(e),

¥030 TAC §60(b).

¥ Tex Water Code §5.753(b0(1), 30 TAC §60(2).
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' Comment 112

Roland Burrows asked if the TCEQ will publish procedures for feporting violations, and
if the TCEQ will keep the public informed regarding the extent of each violation and
actions taken by the TCEQ and the company to address any violations, =

Response 112

"The TCEQ is available’24 hours a day 1o recelvé cotnplaints under the TCEQ s

Jnnsdwﬁon Members of the public may submit complaints about & regulated entity and
may inquire about violations and enforcement activities at this site by contacting the
TCEQ at 1-888-777-3186.

Comnient 113 Y '

Gene and Reta Brown asked if the TCEQ has sufﬁaent MANPOWET 1o adequately monitor
and inspéct the mining operatlon on a daily basis, Brenda Jo Hardt asked if the TCEQ
had determined how often this site will be inspected, and also asked if the TCRQ regional
offices rotate inspectors, and ifi mspectmns are unanmounced,

Response 113
The TCEQ does have sufficient personnel 0 inspect imsity uranium mining sites. The

 FCBQ doesnot-visit sites on a-daily-basis;nor does the agency consider daily mspectlons

to bernecessary~These types of facilities generally are inspectedsat-least oncea year, All
cltlzen eemplamts and coricerns are investigated, TCEQ personnel who- mspect these

- Sited ave basetat TECEQ héadquarters-n Austin; vrifler the -agensy*s-Office of Comipliance
. -=-and BEnforcement or from the Corpus Christi regional “officéss Inpections - can be

~gnmounced or - unannounced. Generally, periodic mspechons ars anneunced and
) ""'-mspechons in response to complaints are not. : o

Comment 114+ ' ' ' .
Ted Eong commented that through the TCEQ, he i5 a 11censed umgator ‘but the TCEQ

- has never nspected any irsigation systems he has installed. He asked if the same 1ack of

enforcement will bé characteristic for UEC’s proposed site.

Response 114

Although the TCEQ is retponsible for issuing licenses pertammg to irrigators, # the
agency does not conduét fhspections of installed itrigation ‘systedis. Inspections of
irrigation systems are dome by mumicipalities or other providers of Water such as

: mumc1pal ufility districts.

Comment 115
The Arnolds requested that the TCEQ work with Gohad County and GCOCD to assure
the provisions of PAA1 allow their enforcement by the GCGCD.

2 See 30 TAC Chapter 30, Subchapier D {Relating o landscape n'mgatmn mstallers irrigation

tarhmimiane anrd freiaatiom mr.-m-‘m?nrc-\



Response 115 . ' '

The provisions of the draft PAA are based on regulatory requirements for which the
TCEQ has jurisdiction. The TCEQ does not have the power to authorize another
government agency to enforce permit or PAA provisions.

T. AQUIFER TESTING

Comment 116 o :

. GCGCD noted that Sand B is about 40 to 50 feet thick, based on the cross sections
provided in the application, but screen lengths in the test and monitor wells vary from
five to 20 feet. GCGCD contended that Sand B should be screened over its entire length
to obtain unbiased data, and that the TCEQ raised this issue in their January 23, 2009
Notice of Deficiency (INOD) ietter to UEC. o :

Response 116 : : .
This NOD item was in reference to the analysis of the pump test data. The Execufive
Director’s staff noted that the pumping wells for the two aquifer tests (wells PTW-1 and
PTW-6, respectively) were not screened-over the entire thickness of Sand B. The three
methods'® used to analyze the pump test data are based on the assumption that the
" aquifer is fully screened. In the NOD letter, staff requested UEC to revise the application
1o include a discussion on how this situation was addressed in the pump test analyses. In
their February 19, 2009.response to the NOD.lgtter, UEC stated that.the software .
prcrgmml‘M used to evaluate the pump test data accounts for partially screened wells and . -,
that the effect of partially=screened wells was negligible, This explanation mests the.s - L
Executive Director’s request for additional information. : - e .

Comment 117 : o S
GCGCD commented that Section 4.0 (Hydrologic Testing) of UEC’s application lacked
data on the hydrologic characteristics of site. GCGCD noted the foliowing deficiencies:

1. No information regarding characterization of the subsurface materials, such as
grain size analysis, permeability range, effective porosity, cation-exchange
capacity, organic carbon content, ex-ray diffraction data, or a determination of
Atterberg limits;

2. No narrative and graphical presentation of the conceptual model; ‘

No scientific basis for the location of the overlying monitoring wells in Sand A,

or justification for the length of the pump test (GCGCD asked whether a different -

location for the monitor wells in Sand A and a longer test would indicate
comnectivity between Sand A and Sand B); ‘

. 4. Trapsmissivity range is not discussed with respect to variation in fiuid fow

peralle] and perpendicular 1o the fabric of the sediments; and

(L)

3 Theis, Theis (Recovery), and Cooper-Jacobs methods.
M Duffield. G. M., 2007, AQTESOLV for Windows, Version 4.50 Professional, Hydrosolv, Inc., Reston,

VA,

.81 -
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5. No location of the ho-flow boundary (Sectlon 4 3. 1) and its 1mpact on mining
operations and monitoring wells. :

Response 117 '

The Executive Director emphasmes that the purpose of aguifer testing is 1o detennme the
degree of hydra.uhc cotitiection it the proposed 1nJect10n Zohe (in thls cdde, Sand B), the
- degree of connection between the injection.zone with overlying, ancL i so:ne cases,
) underlymg aquers and to identify any hydrologlc boundaries, To prov1de Crultiance to
an apphcant the commission has cotrpiled & guldelma for aquifer testmg > The staff’s
review of Section 4 of UEC’s PAAI application indicates these. gmdehnes were
followed. L

The Executlve Director recogmzes tht fhe anaiyses Tisted by GCGCD would provide
addmonal information regarding the nature of Sand B, However, these analysed are not

: =_re,qt.l:lrecl for demonstranng the hydrauhc connecmvﬁy mthm Sand B of between Sand B

~ and- dther aquers An aquifef tegt, as conductad by UEC isa physmai test that fheasures
this: connecmvlty (ot lack of 1't)

_ “The Byecutive Director finds the narrative proV1ded fn Section 4.0 of the apphcaﬂon to be
" acteptable ind compliant with -all applicable stafutes and rules. With regard to the
location of momitor wells it Sand-A; the Exectifive Director notes that these wélls will
also serve -asnonproduction--zoge’ monitor - wells, which are required tnder 30 TAC
§331.103(b).- The pump test-information was used to confirm the suitability of the
productmn zone monitoring and _non-production zone momtonng anid’ to assﬁre that
mirng: ﬂmd&*can be confinéd. - ST
Comment 118 : -

" GUGCD questiohéd why no wells were pIaced itnmediately ibove the wells that were
pumped duttig the two aquifer tests,"¢ as placing wells immediately above-the pumped
- well wonld test the integrity of the well ¢onstruction, and would test the effectiveness of
the ccmfimng layer between the producuon zone at the ﬁtst overlymg sand

Response 118 :

Althongh none of the obsefvation wells for the two pump tests were 1ocated directly
‘above either of the two wells used in the' respective tests, observation wells were
reasonably close to the pumping’ wells: ‘For the PTW-1 test, obsemfatlon wells OMW-1
and OMW-2 were 160 and 280 feet, respectively, frofii the puthped PTW well, and for
the PTW-6 test; obseivation well: OMW-9 wes 120 fest frorh the pumped PTW well. As
stated in TCEQ UIC Guidance Document II (Hydrologic Testing), & minimum of &
observation wells is recommended; UEC has 9 observation wells.

Comment 119 - - '
GCGCD commented that the aquzfer tests conducted by UEC were too short in ‘duration
to assess the degree of hydraulic commection between Sand B and overlying Sand A.

« M5 PCRQ UIC Guideline Tl-Hydrologic Testing,
M8 4 entifer tests are described in Section 4.0 of TTRC s PAA T arnlication



GCGCD stated that detaled calculations conducted by Daniel B. Stephens and
Associates on behalf of GCGCD indicate that the expected drawdown in Sand A during
the aquifer tests would be smaller than could be accurately determined from the observed
data even if no clay layer existed between the units. This result, according to-GCGCD, is

due to the ‘short duration of the .aquifer tests, the horizontal distance of Sand A

observation wells from the Sand B pumping wells, the vertical distance between the
screened intervals of the wells, and the higher storage coefficient of Sand A relative to
that of Sand B. GCGCD also stated that given the amount of time Sand B will be mined,
the probability of an excursion of mining fluids fom Sand B to Sand A is significant,

Response 119 |

The two aquifer tests gerformed by UEC were' in accordance with the recommendations |

in TCEQ guidance.”’ The Executive Director was not provided the source of the

calculations mentioned in GCGCD’s comments and is unable to specifically address
them, In any case, the results of the applicant’s aquifer tests, presented in Section 4.0 and
Appendix D of the application, indicate no kydranlic' connection between Sand B and

Sand A within the proposed production area. Geophysical logs of wells drilled within the

proposed production area indicate at least 40 feet of clay between the base of Sand A and
the top of Sand B, which should provide a sufficient barrier fo the migration of mining
fluids from Sand B to Send A. oo

. .Comment 120

GCGCD commented that the results of aquifer test PTW-1 do not iridicate 'a slight .
increase in the water Jevel in well OMW-1, which is completed in Sand A, as claimed by’

UEC.™® According to"GCGCDy,test data indicate a-slight overall decline in the water
level in this well. Co e : e

Reépohse 126 : - S
The Executive Director does not agree with GCGCD's interpretation. Figure 4.10 of
UBC’s PAA application is a graph of water levels during pump test PTW-1. ‘Based on

this graph, water levels in OMW-1 are rising slightly, not declining.

Comment 121 - _ _ .
Blackbum Carter (BC) expressed the concern that the possible effects of the proposed.in

sity miming activity on sediments of the Goliad Formation, and therefore on the sediments

of the Chicot and Evangeline aquifers; has not been fully characterized. BC stated that the

conclusions presented on the aquifer tests’® are vague, with little explanation of the

results, much less the details required to make a rational judgment about the site-specific

stress that will be created by the proposed mining activity. BC recommended that UEC

be tequired to integrate the data gathered with 2 mathematical hydrologic modeling effort
- similar to the Daniel B. Stephens work. '

Response 121

M7 TCRQ UIC Technical Guidance Document Il—Hydrologic Testing.
148 [JEC PAA) application, page 4-23 and Figure 4-10,
¥ {JBC PAA] application, Section 4.0.

- 83 -



~ The Executive Dn:ecfor has reviewed UBC’s ‘discussion presented i Section 4.0 of the

application and finds it'to be adequate to compiy with applicable rules, Results of the two

~ hiydrologic tests intlicate that Sand B is hydratlically connected within fhe proposed mine

ared. This hydraulic connéction indicates that any excursion of mining fluids from Sand
B within the production area will prefetentially travel within Send B; and will be
intercepted by the production zone monitor wells, allowing for detection of excursions.
The results of these tests also indicate no hydraulic commection betweefi Sand B and

"overlyihg Sand A. Regardiess, Sand A will be monitorsd for excursions, “The Executive

Director acknowiedges the utility of numerical modeling, but notes that these pump test
results are based on actnal measuréments’ of the fluid movement i’ the proposed
produiction area. Again, thése pump test fesults, coupled with the thickness of the
confining layer bétween Sand A and Sand B, demohstrate that the prodction zone
monitot wells are in hydranlic communicatiot Wﬂh the production zohe ofthé production

" area and that the overlymg Sand As nof m hydrauhe commumcaﬁon W11h the Sand B

prodiction zone.

Comment 122

Blackburn Carter expressed concern about the effects of faults on the ‘area liydrogeology,
and referred to questions asked by the Execufive Director in a Notice of Deficiency
NNODY letter to-UBC regarding the Class T UIC aréa permit. -BC specifically

-+ referenced NOD questions 22 and 23, in which the Executive Director asked if planned

hydrologic tests would be designed to evaluate possible effects faults wouid-have on the
area hydrogeology.. BC also referenced. UEC’s responses to these. questions, in which
UEC stated hydrelogic tests would address the transmissivity of faults in thesarea; vertical

.coifihement -of “the four Goliad Sands cut by the failt,: ands possible’ hydrologic

communication where the falilt juxtaposed Goliad sands with safids of the underlymo
T:agarto Formation. BC stated they wete vrisble to locats any faulf-related testing in this
NOD response, they assumed that these two NOD questions remain unresolved, and are
being delayed until the pump test results ate submitted either with the-PAA. application,
or a late NOD response BC quesﬁehed 1f these pump tests actually ex:tst

. Response 122

As discussed in Response- 58 UEC identified two fa.ults it the proposed permlt area.

* Also, in response to the Executive Director’s notice of deficiency letter regarding UEC’s

application for'a Class Il UIC area pernyit, UEC stated that hydrologic festing would

- address-the transmissivity of faults. The Executive Director notes that neither of these

faults is within the area of the proposed Production Arvea 1. The rorthwestern fault is
1200 feet fo the northwest of the production area and the southeastern fault is about 2000
feet southeast of the proposed production area,'™ Given these distances from the
proposed production area, these faults should not affect in sifu mining in Production Area
1. However, the northwestern fault is within three other possible future. production area
identified by UEC in their Class 7 UIe avea permit zztpplzuza’aonfls2 If and when UEC
submits applications for production area authorizations for any of the other plarmed

150 January 7, 2008 Technical Notice of Deficiency letter from TCEQ to UBC.
151 Figure 1.3, UEC Class 111 UIC area permit application.

152 proga 1.1, Fioure 1-3.



production areas, those applications will need to inciude an analysis of the transmissivity
of these faults.

U. MISCELLANEOUS

Comment 123 - :
Weldon Scott Orr expressed his full support of the Goliad County Commissioners in their
judgment thaf uranium cannot be mined in a safe manner in Goliad County.

Response 123 . )
‘The Executive Director acknowledges Mr. Om’s support of the Goliad County

Commissioners in this matter,

Comment 124 C

‘David and Carol Warren asked if the mining industry can recover wapium from the
production zone, why they carmot also recover other constituents that are dissoived into
. the groundwater during iz sifu mining. The Warrens state that if the industry would
- develop a market for these ‘other constituents, they would not have to be.reinjected in
their active, oxidized form.

Response 124 : : S e
 Tnjection wells have been used to recover other minerals from the subsurface such -as -
sodium sulfate and sulfur. However, UEC has not proposed to recover any.minerals other - .
than wranium. The Executive Director’s role is io evaluate the application. that as it is . -
presented by the applicant: under the applicable laws and rules. The Executive Directons ;s uai
does not have the authority to require UEC to develop other constituents. - - * - = s mwan

Comment 125 ' oL
David and Carol Warren asked if there are methods to mine the uranium that are not as

toxic to the aquifer.

Response 125 : : - :
Depending on the grade of the wanivm ore, its depth, and general economic
considerations such as the price of uranium oxide, uranium could be mined using open pit

or underground methods. However, open pit mining is more invasive that in sifu mining
for several Teasons. First, the sediments overlying the ore zone (calied the overburden),
would have to be removed and stockpiled. Second, because the ore occurs within the
saturated zone, the area to be mined would have to be continually dewatered to allow
extraction of the ore. Third, the sediments that contain the ore would have to be removed |
and then procsssed to recover the uranjum from them, which would result in the
generation of large volumes of waste rock (called tailings). Undergroumd mining. would
not result the generation of overburden, but would result in the generation of waste rock,
and also would require dewatering of the aquifer and the gemeration of tailings.
Compared to these two methods of mining, in sifu mining will result in no generation of
overburden, waste rock, or tailings, and less disposal of groundwrater.
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Commient 126

GCGCD comtiented that the TCEQ should reguire UBC to provzde clean, electromc
copies of the PAA application and all subsequent updates for ease of review and
evaluation by interested parties. GCGCD expressed the opinion that this reqmremem
would nof be dverly burdensonie to UBC and would facxhtate motre effective review and
comument of UEC application materials.

Response 126 ' '
GCGCD is 4 party to the contested case hearing’ a,nd can subrmt a request for’ producmon
to UEC through the ChSCOVGl‘y process. )

Comment 127 ‘ ' ' B

At the October 5, 2009 Public Meetmg that was held in GohatL Texas 4 package of 41
letters, dated July 7, 2009, was submitted to the TCEQ as formal written comments, The
letters were addressed to the GCGCD and Goliad County Public Officials, and were in
the format of & petition requestmg that local government entities stop expending county
tax revenues to fight econontic growth and business opportiities. The petition also
' requested for county officials to stop usmg tax revenues or legal actions fhat fesalt in the
" loss of private propeity rights and economic development. The petition fiirther stated that
pnvate property rights; economic growth, and-business-opportunities have-comé to a stop
in Goliad County due to lawsuits funded with taxpayer money. The petition also stated
that private mineral rights are-being damaged by legal actions taker by fhi¢ Goliad County

.- . Comumissionets and the GCGCD. Lastly, the pétition demanded that local offisials work

with industry to create jobs and a stronger tax base. The petitlon oontamed 227
signatures.

Response 127 :
The Executive Ditector a.cknowledcres t]:us petition as ‘a comiment in support of the
proposed PAA. _

Comment 128
Richard Bettge commiented that the PAA shonld require ‘that pumpmg reports be
© available any time at unannounced ifispections.

Response 128 :
Thesé repoits will bé av.mlable at the facility for rEview by TCEQ mspectors, a5 required
by rule. :

Comment 129 Pty e : e
Richard Betige commented that the PAA should require that all dnllmo equ1pment be
sanitized so that drilling does not con’tammate a momtor well,

Respanse 129 -



The completion of monitor wells is not addressed in a PAA, As discnssed in Response
18, the Executive Director determined that UBC has implemented appropriate well
development methods to assure that a well can be used properly for its intended purpose.
To ensure that valid samples are collected, provision IILB of the draft PAA requires that
sampling be done in accordance with 30 TAC §331.105 (Relating to Monitoring
Standards) and in accordance with Provision V.G of the proposed Class I injection well
. area permit no, UR03075 for all monitor wells and baseline wells.

Comment 130
Richard Bettge commented that maximum oxygen levels shouid be established for the

injected mining solutions.

Response 130

Establishment of the amount of oxygen used to fortify the mining solution is not
established by rule because the amount of oxygen needed to mobilize the urapivm may
vary depending on the grade of wranjum encountersd in any particular part of the
production area. The operator needs to have control of the oxygen content of the mining

solutions to recover the uranium efficiently. -

C‘omment 131

* Raymond and Karon Arnold asked whether TCEQ has a plan to water livestock in the -

. event water levels decrease -that wells are dry.. The Arnolds also asked if allowing

fivestock. to die was acceptable.to the TCEQ, and if, the TCEQ 1s prepared to accept -
responsibility . for- cruelty to animals in the event lvestock die of thirst because water . -

wellstun dry. - UL LR

Response 131 o : PR
Based on the projected water use at this site (Section 7.0, Table 7.2 of the application) of

about 1,169 acre-feet over a period of about eight years, the TCEQ does not anticipate
groundwater levels will decrease to the extent that local wells will go dry (UEC's
~ November 6, 2009 amendment to the application reflects 2 révised estimate of projected
water consumption from 2,417 acre-feet to 1,169 acre-feet), .The TCEQ has no plans for
providing water for livestock in the event local water wells run dry. o

Comment 132
Roland Burrows asked if the facility workers will receive training regarding well field

operations, particularly with regard to maintaining a proper balance of injected finids.

Response 132 :

Under a radioactive materials license, an operator is required to provide training

regarding radiation safety, but not regarding well field operations. The TCEQ rules do
not require the permittee to provide specific training on well field operafions to s
employees. UEC is required to comply with all rules and conditions of its permit and
PAA and should ensure that its empldyees are sufficiently trained to comply with all
requirements.
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: _Response 134 -

Comment 133
Roland Burrows asked if UBC W111 prowde for. a.udmt by qualified cointy employees
reports regarding inaintaining balanced injectiori asd production rates, *

Response 133 e
Regrilation of i sity urantum thining is under the Jurxsdmtlon of the TCEQ, not: county
government. The Executive Director is not aware of any plans for UEC fo allow
moritoring of inj ection and production rates by Goliad County employees.

Comment 134

Ted Long cémmented that UEC should inform the citizens of Goliad Coutity as 1o the
compaiy’s overall plan for wranium minifig in the couttty, including acreage leased,
exploration activities, and potential mine sites. Mr. Long stated that if mety inine sites
are authorized, the quality and quantity of water will be lowered ovet larpe- aréas of the
county as these areas are declared exempt aquifers.

-T "
N A

The TCEQ does not have the authorlty 10’ feqiirg'; i company to provide this iiformation
to the pubhc Exploratlon permits. are issued by ths Texas Railroad Coinmission, and
information” on  cuftent: permits are - available' on- their Website af
hitp:/fwwware. state.tx.us/licenses/smrd/ipaniumexploration.php.  UEC - did “provide
information regarding potermal future production areas within the proposed Class I
_ mjectlon We]l perrrut area. 53

,.All m Sn‘u mining must be done in aceordance Wl’l:h apphcable sﬁatutory and regulatorv
' requireinénts, which- aré designed 10 protect the staie’s groundwatér. Al aquifer
exemptlon requests must meet the réquiremients of 30 TAC §331.13, and &g subject to
public nétice, opportunity for pubho commont and opporttmlty to request a contested

case hearing. , i

Comment 135 e

Ted Long asked what types of vehicular traffic on county roads the county rmght expect

from the UEC site, and asked if hazardous materials from the site will be tratspotted over

public roadways in Goliad County. Mr. Long also asked who will be respon31ble for
: damages to eounty roads from e:\cessxvely heavy truck trafﬁc '

Response 135 C

The effects of trdffic from the proposed faclhtjr aie addressed ifa Ramoaetxve Materials

License. UEC has submitted an application for such a licerse, and the application
" currently is under technical réview. The applicable riles for 2 PAA do not address any

traffic or roadway usage requirements. The TCEQ does not assess damages for harm to

county roads or property. _

Comment 136
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Ted Long asked if UEC has ‘a contingency plan for natural disasters or power outages.
Specifically, he asked what provisions are in place to protect groundwater and air quality
during natura] disasters such as hurricanes, freezes, wildfires, drought, or excessive

rainfall events.

Response 136 _
The requirements in 30 TAC Chapter 331 that apply io production area authorizations

contain no specific requirements for such contingency plans for natural disasters. The
application for the radicactive materials license, which curréntly is under review,
addresses certain aspects of emergency response. -

Comment 137 _ '
Ted Long asked who will monitor the construction of these fields to guarantee that no

short cuts are taken and the required materials are properly installed.

- Response 137 h :
Well design was discussed in Section 9.7 of UBC’s Class IIT UIC area permit application.

All Class III wells must meet the construction requirements found in 33 TAC §331.82.
Construction and completion of all Class II wells must be approved by the Executive

Director.}*

. Commeunt 138 SN R : : - .
‘Ted Long asked what landowners can-expect from UEC for damages due to increased -
 noise levels-associated with the proposed facility. - - :

Response 138 , v - ]
The TCEQ does 1ot assess damages for civil liability claims such as nuisance.

Comment 139 | - ' . S
Wayne and Margie Smith expressed their full support of the Goliad County
Commissioner’s court and the Goliad County Groundwater Conservation District.

. Response 139 - _ , . .
The Executive Director acknowledges the Smith’s support for these entities.

- Comment 140 o
Tom Stockton, representing South Texans for Clean Energy expressed the opinion that ir

sity uranium mining can be done in a safe manner, and was in favor of issuance of any
perinits needed for UEC 6 conduct i situ mining operations at this site.

Response 148 ' '
The Executive Director acknowledges Mz. Stockton’s support.

1 30 TAC §331.45(3).
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" -'V. C‘hanges Made in Response to Commént

In respomse to coriment, the Executive Dn'ector has - rev1sed the basehne table and
restoration table of the draft PAA. '
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